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@ Alpha-aryl-alpha-phenylethyl-1 H-1 A4-tirazole-1-propanenltrile8. 

tThis Invention relates to certain substituted and unsub- 
uted alpha-aryl-alpha-phenylethyl-1-H-1,2.4-triazole-1-pro- 
panenltriles, their enantiomorphs. acid addition salts and metal 
salt complexes which are active broad -spectrum systemic 
fungicides effective in controlling phytopathogenic fungi such 
as com helminthosporium, barley helmlnthosporium, cucumber 
downy mildew. cucumt>er powdery mildew, cucumber anthrac- 
nose, botrytls. tomato early blight, tomato late blight, grape 
downy mildew, bean powdery mildew, peanut cercospora, rice 
blast, rice sheath blight, wheat leaf rust, wheat septoria 
nodorum, wheat powdery mildew and wheat stem rust. The 
Invention also concerns a method of preparing aiplia>aryt<^pha- 
triazolylmethyl-acetonitrile compounds by reacting an aryl 
acetonitrile compound with a haiomethyltriazole. 
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Description 



ALPHA-ARYL-ALPHA-PHENYLETHYL-1 H>1 ,2.4-TRiAZ0LE-1 -PROPANEIMiTRILES 
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This Invention is concerned with alpha-aryl-alpha-phenyl-ethyl-1H-1^.4-tria2oIe-1-propanenitrlles composi- 
tions containing them and their use in controlling phytopathogehic fungi. In the compounds of the Invention, 
the phenethyl and aryl moieties may be substituted or unsubstltuted. 

Miller et ai., U.S. Patent No. 4,363,165 discloses 1- and 4-aryicyanoaii<yi-1,2,4-triazoies and their use against 
phytopathpgenic fungi. However, neither the phenethyl triazoles of the present invention nor the benzyl 
triazoles were made by Miller et al. Therefore the prior art ifaiis to recognize the particular class of compounds 
to which the present invention is limited or that this class has a surprisingly high degree of fungicidal activity. 
The phenethyl triazoies of the present Invention are not only effective against wheat powdery mildew, wheat 
stem rust and wheat leaf rust but are significantly superior to the benzyl triazoles and phenyl triazoles In their 
activity against bariey helminthosporium, rice blast and peanut early leafspot. 

European Patent Application 52,424. published May 26, 1982, generically discloses a class of compounds 
which embraces the compounds of the present invention. However, none of the present compounds was 
made or specifically disclosed. In fact, none of the examples of the 52,424 application have a cyano group 
attached to the quaternary carbon, but include either a hydroxy, methoxy. butoxy or allyloxy group. The three 
phenethyl triazoie compounds which were made and disclosed in the 52,424 application are 4,4^imethyl-3-hy- 
droxy-3-(1, 2,4- triazoM-yI)methyI-1 -(halogen substituted phenyl) -pentanes. • 

Published German patent application No. 3^16,301 discloses the fungicidal activity of alko3Qrtriazole-pro- 
pionitriles. 

European application 63,099 discloses the use of chloromethyltriazole to produce, a 1H-1A^triazol-1-yl- 
methylphosphonlum salt. 

Published British patent application 2,119,374 discloses a process to malce alpha-(alkoxy, alkenoxy, 
alkynoxy or phenyla!koxy)-alpha-aryl-tria2olylmethyl-acetonrtrile compounds. 

We have now found a new class of triazoie propanenitriles of surprising fungicidal activities. This class 
comprises aipha-aryl-alpha-phenylethyl-1H-1,2,4-triazole-1 -propanenitriles of the formula (i): 



wherein Z Is an ethylene group (-CH^ CH2 an ethenylene group (-CH==CH-), an ethynylene group (-Cs C-) 
or . 
an isopropylene group 



which ethylene, 

ethenylene or isopropylene groups may optionally be halogenated; ArfXm) is a substituted or unsubstituted 
Ce -C 10 aromatic ring structure; Ar(Yn) is a substituted or unsubstltuted aryl; X and Y may be the same or 
different and may be SOaZ wherein Z is (Ci to Ce ^alkyj or aryl and a Is 0, 1 or 2 halogen. (Ci -Cb )alkyl 
optionally substituted vinth up to 3 halogens, (C2 -Cg )alkenyl optionally substituted with up to 3 halogens, 
hydroxy, (Ci -Ce )alkoxy. (C2 to Cg )aIkenoxy, phenyl optionally substituted with one or 2 halogens, cyano, 
amino, monoalkylamino having up to six carbon atoms, dialkylamino having up to six carbon atoms in each 
alkyl group. -C(0)H or -C(0)NRi R2 wherein Ri and R2 are independently hydrogen or alkyl; R is 
hydrogen or phenyl optionally substituted with up to 3 halogen atoms, a trifluoromethyl or a (Ci to Ce )alkyl 
group; and m and n are independently 0 to 3. The new class of triazoie propanenitriles also includes the 
agronomlcaity acceptable enantiomorphs, acid addition salts and metal complexes of the compounds of 
formula (I). 

The term "aryl" is meant to include Ce -C10 aromatic ring structures, a five member aromatic ring 
having 4 carbon atoms and one nitrogen, oxygen or sulfur atom, or a six member aromatic ring having 1 or 2 
* nitrogen atoms and 5 or 4 carbon atoms; ail optionally substituted with up to 3 halogen atoms, a trifluoromethyl 
group or a Ci to Ce alkyl group. 

The term "alkyl" is meant to include both branched and straight chained alkyl groups of carbon atoms, 
preferably Ci -Ce . Typical alkyl groups which are encompassed by the use of this term include methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, sec-butyl. Iso-butyl, tert-butyl, pentyl. neo-pentyl, iso-penti^. hexyl, heptyl and 
iso-oclyl. 





2 



0 251 775 



The term 'alkoxy.' as used In the present specmcation. is meant to Include alkenoxy, as well as the radical 
consisting of an alkyi group bonded to an oxygen atom. The preferred groups Include (C -C )-alkoxy. 
Typical alkoxy groups which are encompassed by the use of the term Include methoxy, ethoxy, propoxy. 
n-butoxy, Iso-butoxy. pentoxy, hexoxy and allyloxy. 

The acids which can be utilized in making the acid addition salts of the present Invention Include, for 
example, hydrochloric, hydrobromic, nitric, sulfuric, phosphoric, hydrolodic, hydrofluoric, perchloric, 
p-toluenesulfonic. methanesulfonic, acetic, citric, tartaric, malic, maieic, oxalic, fumaric and phthalic acids! 

Included within this invention are the metal salt complexes of the formula (II): 



wherein Z. Ar(Yn). X. Y, n and m are as defined in formula (I) above and M is a cation selected from Group HA, 
IB, IIB. VIB, VlIB and VIII of the Periodic Table and Is an anion selected so that the sum of the valence 
charges of the cation M and anion X"* equal zero. 

Typical cations encompassed by this Invention are magnesium, manganese, copper, nickel, zinc, Iron, 
cobalt, calcium, tin, cadmium, mercury, chromium, lead and barium. 

Typical anions encompassed by. this Invention are chloride, bromide, iodide, fluoride, sulfate, blsulfate. 
perchlorate, nitrate, nitrite, phosphate, carbonate, bicarbonate, acetate, citrate, oxalate, tartrate, malate, 
maleate, fumarate, p-toluenesulfonate, methansulfonate. mono- or dl-(Ci )alkyldlthlocarbamate and 
(Ci -C4 )alkylenebisdithlocarbamate. 

In one preferred aspect this Invention comprises the compounds, agronomlcally acceptable enantlomorphs, 
salts and complexes of formulas (I) and (II) wherein Z is an ethylene group, Ar Is phenyl and X and Y are 
hydrogen, halogen or trifluoromethyl. In another more preferred embodiment Yn is hydrogen, 2-alkoxy, 4-halo 
or 3-trlfluoromethyl and X Is a hydrogen, 4-halo or 4-trlfluoromethyI. In yet another preferred embodiment, Y is 
2-halo and X is 4-halo or Y is 4-halo and X is 2-ha!o. In yet another preferred embodiment, X is 3-halo and Y Is 
hydrogen. 

In another preferred embodiment Z is ethenylene, Ar is phenyl and X and Y are hydrogen, halogen or 
trifluoromethyl. In a more preferred embodiment Z is ethenylene and Ar(Xm) is a halogen substituted phenyl. 
Typical compounds encompassed by the present invention which were made Include the following: 

1 . aipha-(4-chIorophenyl)-alpha-(2-phenyIethyl)-1 H-1 .2,4-triazole-1 -propanenltrile 

2. alpha-pheny!-alpha-(2-phenylethyl)-1 H-1 .2,4-triazole-1 -propanenltrile 

3. alpha-(2-methoxyphenyl)-aIpha-(2-phBnyIethyI)-1 H-1 .2,4-triazole-1 -propanenltrile 

4. alpha-(4-fluorophenyI)-alpha-(2-phenylethyl)-1 H-1 .2.4-triazole-1 -propanenltrile 

5. alpha-(2,4-dichlorophenyl)-aipha-(2-phenylethyl)-1 H-1 .2,4-tria2ole-1 -propanenitrile 

6. alpha-(4-chlorophenyI)-alpha-[2-(4-chlorophenyl)ethyl]-1 H-1 ,2,4-tria2ole-1 -propanenltrile 

7. alpha-(4-chlorophenyl)-alpha-[2-(4-fluorophenyl)ethyl]-1 H-1 ,2,4-tria20le-1-propahsnitrile 

8. alpha-(4-chlorophenyl)-alpha-[2-(4-methylphenyl)ethyl]-1 H-1 ,2.4-triazole-1 -propanenltrile 

9. alpha-(4-chlorophenyl)-alpha-[2-(4-methoxyphenyl)ethyl]-1 H-1 ,2,4-tria20le-1 -propanenltrile 

10. aIpha-t2-(4-chlorophenyl)ethyl]-alpha-phenyl-1 H-1, 2,4-trla2ole-1 -propanenltrile 

11. alpha-[2-(4-fluorophenyl)Bthyl]-alpha-phBnyl-1H-1,2.4-triazole-1-propanenltrile 

12. alpha-(2-phenylethyl)-alpha-(4-phenylphenyl)-1H-1,2.4-triazole-1-propanenltrile 

13. alpha-phenyl-alpha-[2-(2-trifluoromethylphenyI)ethyl]-1H-1,2,4-triazolB-1-propanenltrile 

14. aIpha-phenyl-alpha-[2-(3-trifluoromethylpheny!)ethyl3-1 H-1 ,2,4-triazole-1 -propanenltrile 

15. alpha-[2-(2.4-dlchlorophenyl)ethyl]-alpha-phenyl-1 H-1 .2.4-triazol6-1 -propanenltrile 

1 6. alpha-[2-(4-bromophBnyI)ethyl]-alpha-phenyl-1 H-1 ,2,4-tria20le-1 -propanenltrile 

17. alpha-[2-(2-chlorophenyI)ethyl]-aipha-phenyl-1H-1,2.4-tria2ole-1-propanenftrile 

18. alpha-[2-{3-chlorophBnyi)ethyl]-aipha-phenyl-1 H-1 .2,4-triazole-1 -propanenltrile . 

19. alpha-phenyl-alpha-[2-(4-trmuoromethylphenyl)ethyI)-1 H-1 ,2,4-triazole-1 -propanenltrile 

20. alpha-(4-chlorophenyl)-alpha-[2-(3-trifluoromethylphenyl)ethyl]-1 H-1 .2.4-tria20le-1 -propanenltrile 

21 . alpha-(4-fluorophenyl)-alpha-[2-(3-trmuoromethylphenyl)ethyl]-1 H-1 ,2.4-triazole-1 -propanenltrile 

22. alpha-[2-(4-bromophenyl)ethyl]-alpha-(4-chlorophenyl)-1H-1,2,4-triazole-1-propanenltme 

23. alpha-(4-chlorophenyi)-aipha-[2-(4-trifluorometiTylphenyl)BthyI]-1H.-1,2.4-triazole-1-propanenltrile 

24. aIpha-(4-fluorophenyI)-alpha-[2-(4-trmuoromBthylphenyl)ethyG-1H-1A4-triazole-1-propanenltrile 

25. aipha-[2-(4-bromophenyl)ethyl]-alpha-(4-fluorophenyl)-1 H-1 .2.4-tiiazole-1 -propanenltrile 

26. alpha-f 2-(4-chloropheny!)ethyl]-alpha-(4-fluorophenyl)-1 H-1 .2.4-triazole-1 -propanenttrile 

27. aIpha-[2-(3-bromophenyI)ethyl]-€dpha-phenyl-1 H-1 .2.4-triazolB-1 -propanenltrile 

28. alpha-(4-fluorophenyI)-alpha-[2-(4-fluorophenyl)ethyl)-1 H-1 ,2.4-triazole-1 -propanenltrile 

29. aipha-(2-methoxyphenyl)-alpha-I2-(4-trmuoromethylphenyl)ethyI]-1 H-1 ,2.4-triazole-1 -propanenltrile 

30. alpha-[2-(3-chlorophBnyl)ethyO-alpha-(4-fluorophenyl)-1 H-1 ,2,4-triazole-l -propanenltrile 

31 . alpha-(4-chlorophenyl)-alpha-t2-(3-chlorophenyl)ethyl]-1 H-1 ,2,4-triazole-1-propanenltrlte 
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32. aIpha-(4-bromophBnyI)-alpha-(a-phenyIethyI)-1H-1^.4-triazoie-1-propanenitr!le 

33. alpha"(4-bromophenyl) -alpha-[2-(4-fluorophenyl)ethyO-1 H-1 ,2,4-tria2ole-1 -propanenitrlle 

34. alpha-(3-chlorophenyI)-alpha-(2-phenylethy!)-1 H-1 ,2.4-tria2ole-1-propanenftrile 

35. alpha-(3-chlorophenyl)-alpha-[2-(4-chlorophenyl)ethyI]-1H-1 ,2.4-triazole-1 -propanenttrile 

36. alpha-(3-chlorophenyl)-alpha-i2-(4-fluorophenyl)ethyI]-1H-1.2.4-triazole-1-p 

37. alpha-(4-bromophenyl)-a!pha-[2-(4-chlor6phenyI)ethyl]MH-1,2.4-tria2ole-1-propa^ 

38. aipha-[2-{3-bromophenyl)ethyll-alpha-(4-fluorophenyl)-1H-1 ^.4-triazolB-1 -propanenltrlle 

39. alpha-[2-(3-bromophenyl)ethyl]-alpha-(4^h(orophenyI)-1 H-1 .2.4-trla2ole-1-propanenltrlle 

40. a!pha-(2-chlorophenyl).alpha-[2^(4-chlorophenyI) ethyl]-1 H-1 ,2.4-tria2ole-1 -propanenitrile 

41 . a!pha-I2-(4-chlorophenirt)ethyO-aipha-(2-fluorophenyl)-1 H-1 ,2.4-tria2ole-1 -propanenitrile 

42. alpha-(4-chlorophenyO-alpha-[2-(2-fluorophenyI)ethyI]-1H-1,2,4-tria2oIe-1-propanenltriIe 

43. aIpha-(4-fluorophenyl)-aIpha-[2-(2-f luorophenyl)ethyl]-1 H-1 .2.4-trla2ole-1 -propanenitrile 

44. alpha-(2-chIorophenyl)-alpha-[2-(4-f luorophenyl)ethyl]-1 H-1 .2.4-triazole-1 -propanenitrile 

45. alpha-(2-fluorophenyl)-alpha-r2-(4-fluorophenyl)ethyl]-1H-1,2.4-triazole-1-propanenitrile 

46. arpha-[2-(4-chlorophenyl)ethyI]-alpha-(3-trifluorophenyl)-1 H-1 ,2.4-tria2ole-1-propanenltrile 

47. alpha-[2-(4-chlorophenyl)ethyl]-alpha-(3-fiuorophenyl)-1H-1,2,4-tria2ole-1-propanenltrlle 

48. aIpha-(2-bromophenyl)-alpha-[2-(4-chrorophenyI)ethyl]-1H-1,2,4-tria2ole-1-propanenjtrile 

49. alpha-[2-(4-chlorophenyI)ethyl]-alpha-(2-nnethoxyphenyl)-1 H-1 ,2,4-triazoIe-1 -propanenitrile 
60. alpha-(2-phenylethyJ)-alpha-(3-trlf luoronrjethylphenyl)-1 H-1 ,2,4-tria20le-1 -propanenitrile 

51. alpha-(3-trifluoromethylphenyl)-aIpha-[2-(3-trlfluoromethylphenyl)ethyl]-1H-1,2,4-trla20le-1-propa- 
nenitrile 

52. alpha-{3-fluorophenyI)-alpha-(2-phenylethyl)-1 H-1 ^.4-triazol6-1 -propanenitrile 

53. alpha-(3-chlorophenyI)-alpha-I2-(3-trlfluoromethylphenyI)ethyq-1H-1,2,4-triazole-1-propanenM 

54. alpha-(2-bromophenyl)-alpha-(2-piienylethyl)-1 H-1 ,2,4-tria2ole-1 -propanenitrile 

55. alpha-(2-bromophenyl)-alplia-[2-{3-trifIuoromethyiphenyl)ethyl]-1 H-l ,2,4-triazole-1 -propanenitrile 

56. a!pha-(3-fluorophenyl)-aIpha-[2-(3-triflubromethylphenyl)ethyl]-1H-1.2,4-triazole-1-propanenltrile 

57. alpha-(2-chlorophenyl)-alpha-[2-(3-trifluoromethylphenyl)ethyl]-1 H-1 ,2,4-tria2ole-1 -propanenitrile 

58. alpha-[2-(2-methoxyphenyI)ethyI]-aipha-phenyl-1 H-1 ,2.4-tria2oIe-1 -propanenitrile 

59. alpha-[2-(3-methoxyphenyl)ethyl]-aipha-phenyl-1 H-1 ,2.4-tria20le-1 -propanenitrile 

60. alpha-t2-(3,4-dimethoxyphenyI)ethyI]-alpha-phenyl-1H-1,2,4-tria20le-1-propanenltrile 

61 . alplna-I2-(4-chlorophenyI)ethyl]-alpha-(4-methoxyphenyI)-TH-1 ,2,4-tria2ole-1 -propanenitrile 

62. alpha-(4-methoxyphenyl)-aJpha-(2-phenylethyI)-1 H-1 ,2,4-triazole-1 -propanenitrile 

63. alpha-(2-chloro-6-fiuorophenyl)-alpha-(2-phenylethyl)-1 H-1 ,2,4-triazoie-1 -propanenitrile 

64. aipha-(2-chloro-5-f luorophenyl)-alpha-[2-(4-cIiiorophenyl)ethyl]-1 H-1 ^ ,4-tria2oIe-1 -propanenitrile 

65. aipha-t2-(4-chlorophenyl)ethyl]-alpha-(2,6-dichlorophenyl)-1H-1,2,4-tria2ole-1-propanenitriie 

66. alpiia-t2-(3-bromophenyl)ethyl]-alpIia-(3-chlorophenyl)-1 H-1 ,2,4-trla2ole-1-propanenltrlle 

67. alpha-[2-(4-bromophenyl)ethyI]-aipha-(3-ciiIorophenyl)-1 H-1 ,2.4-tria20ie-1 -propanenitrile 

68. alpha-[2-(3-bromophenyl)ethyl]-alpha-(3-fluorophenyl>-1H-1.2,4-tria2ole-1-propanenltrile 

69. aipha-[2-(4-bromophen>rt}ethyl]-alpha-(3-fluorQphenyi)-1H-1.2,4-tria20le-1-propanenltrile 

70. alpha-piienyI-aipha-(2-phenyl)propyl-1 H-1 ,2.4-triazole-1 -propanenitrile 

71 . alpiia-(3-f luorophenyI)-alpha-[2-(4-fluorophenyI)ethylI-1 H-1 J2.4-triazole-1 -propanenttrile 

72. alpha-[2-(4-fluorophenyl)ethyll-alpha-(3-trffluoromethyiphenyI)-1H-1^,4-triazole-1-propanenltrile 

73. alpha-[2-(1 -naphthyI)etliyl]-a!pha-phenyl-1H-1 A4-tria20te-1 -propanenitrile 

74. alpha-[2-(4-broniophenyl)etl^3-aIpha-(2-ethoxyphenyl)-1 H-1 ,2.4-tria2ole-1-propanenitrile 

75. aipha-I2-(4-bromophenyl)ethyO-alpha-{3-trlfluoromethylphenyl)-1H-1^.4-triazole-1-propanenftrile 

76. alpha-(2-ethoxyphenyl)-alpha-[2-(3-trifluoromethylphenyl)etl^l]-1 H-1 .2,4-triazole-1 -propanenitrile 

77. alpha-(2-ethoxyphenyl)-alpha-(2-phenylethyl)-1 H-1 .2,4-tria2ole-1 -propanenttrile 

78. alpha-[2-(4-chlorophenyI)ethyl]-alpha-(2-ethoxyphenyi)-1H-1 ,2,4-tria20le-1-propanenitrile 

79. aIpha-{2-ethoxyphenyl)-alpha-[2-(4-f luorophenyl)ethylHH-1 .2,4-tria2ole-1 -propanenitrile 

80. alpha-[2-(3,4-diohlorophenyl)ethyl3-alpha-phenyl-1H-1 ,2.4-tria2ole-1 -propanenttrile 

81 . alpha-(3-chlorophenyI).alpha-[2-(3-chlorophenyl)ethyl]-1H-1 .2.4-tria2ole-1 -propanenitrile 

82. alpha-(3-chlorophenyI)-alpha-[2-(3-fIuorophenyI)ethyi]-1 H-1 ^,4-tria20le-l-propanenttrile 

83. alpha-I2-(3-fluorophenyl)ethy|]-alpha-phenyl-1H-1 .2.4-triazole-1 -propanenitrile 

84. alpha-[2-(3-chlorophenyl)ethyI]-aIpha-(2-methoxyphenyI)-1 H-1 .2,4-tria2ole-1 -propanenttrile 

85. alpha-(4-bromophenyl)-alpha-[2-(3-chlorophenyl)ethyl]-1H-1.2.4-tria2ole-1-propanenttrile 

86. aipha-(4-chlorophenyl)-alpha-I2-(3-fluorophenyI)ethyl]-1H-1^,4-tria2ole-1-propanenttriIe 

87. aipha-(3-bromoplienyl)-alpha-(2-phenylethyl)-1 H-1 ,2.4-tria20le-1 -propanenttrile 

88. aipha-[2-(3-bromophenyDethyl]-alpha-(2-ethoxyphenyl)-1 H-1 ,2.4-tria20le-1 -propanenttrile 

89. alpha-(3-fluorophenyl)-alpha-[2-(3-fluorophenyl) ethyl]-1 H-1 ,2.4-triazole-1 -propanenttrile 

90. alpha-(4-bromophenyI)-alpha-I2-(3-bromophenyl)ethyl]-1H-1,2,4-triazole-1-propanenitrile 

91 . alpha-[2-(3-chloropheny!)ethyl]-alpha-(3-^fludrophenyl)-1 H-1 ,2,4-triazole-1 -propanenitrile 

92. alpha-[2-{3,6-dichlorophenyJ)ethyl]-alpha-phenyl-1 H-1 ,2,4-triazole-1 -propanenttrile 

93. aIpha-[2-{4-mBthoxyphenyI)ethyI]-aipha-phenyl-1 H-1 .2,4-triazole-1 -propanenttrile 

94. alpha-[2-(4-chlorophenyI)etriyl]-alpha-phenyl-beta-phenyl-1 H-1 ,2.4-triazole-1 -propanenitrile (one 
isomer at beta posttion) 
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^. aIpha.[2-(4<:hlorophenyl)ethyl]-a^ H-1 .2.4-tria20le-1-propanenltriie 

96. a^pha-[2-(4-chlorophenyl)ethyl]-^^^^ 

97. alpha.phenyl-alpha-(e){2-phenylethenyI)-1H-1.2.4-triazole-1-propanenftrile 
98 aipha-phenylk^pha.(e)[2-(4K;hlorophenyl)eth8nyl].1H-1.2^ 

The structures of the Compounds 1-96 are set forth in Table 1 below. 
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Compound — 

4 . H 4F 

5 H 2,4C1 

6 4C1 4C1 

7 4F 4C1 

8 4CH, 4C1 



'3 
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22 



28 



31 



37 



4OCH3 . 4C1 



10 4C1 H 

XI 4F H 

12 H 40 

13 2CF3 H 

14 3GF3 H 

15 2,4C1 H 

16 4Br H 

17 2C1 H 

18 3CX H , 

19 4CF2 S 

20 3CF3 4C1 

21 3CF 
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23 . 4CF3 
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26 

27 3Br 
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36 4F 
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Compound 
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4C1 2C1,6F 

4C1 2,6C1 



3C1 



4Br 3C1 
3Br 3p 
4Br 3p 
See formula (III) below 
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Compound 
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4P 






3CF3 
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See formula 


(IV) 


below 
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3CF3 
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3F 






3C1 
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3P 






H 
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3C1 






2OCH2 
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3C1 






4Br . 
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H. 






3Br 
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20Et 
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3F 






3F 
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3Br 






4Br 
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3C1 






3F 
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3,5C1 






H 
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4OCH2 






H . 
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■ See formula 


(V) 


below 
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(VI) 


below 
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See formula 


(VII) below 
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(Compounds 97 and 98 are the E~isomers) 
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Other examples which are incuded in the present invention are set forth in Table 2. 
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TABLE 2 
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Compound 


Z 




ArCYO- 




99 


-CH^CH^- 


m 

— H 


-0(4CH2CH2CH2C1) 


40 


100 


--CH^CH^- 


4CH=CHF 


-0 




101 


-CH^CH^- 


-0(2,4C1) 


-0 




102 


-CH^CH^- 


4CN 


-0(3CN) 


45 


103 


-CH^CH^- 


4C{0)H 


-0 




104 


-CH2CH2- - 


^ 4NHCH3 


-0 




105 


-CH2CH2- 


2SCH3 


-0(4SO2CH2) 


SO 


106 


-CH=CH- 


-H 


-0(3C1) 




107 


-C=C- 


-H 


-«!J(4C1) 




108 


-CH^CH^- 


4S (0)CH2CH^ 


-0 


55 


109 


-CHCICH2-- 


4C1 


-0 




110 


-CHCICHCI- 


4F 


-0 




111 


-CHBrCH2- 


4Br 


-0 
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112 



113 



-CH2CE2- 4C1 



-CH2CH2- 4F 



10 



114 



-CH2CH2- 



4Br 



Comparative compounds which were made and tested Include: 
C2a. alpha,alpha-dlphenyl-1 H-1 ^,4-triazole-1 -propanenftrlle 
C2b. alpha-benzyl-alpha-phenyl-1 H-1 ,2,4-tria2ole-1-propanenitrile 
C6. aIpha-(4-chlorobenzyl)-alpha-(4-chlorophBnyI)-1H-1.2.4-triazole-1-propanenitrlle 
CI 0. aIpha-(4-chloroben2yI)-alpha-phenyl-1 H-1 .2.4-trla20le-1 -propanenitrlle 

The structures of the Comparative compounds are set forth below. 



IS 



20 



25 



ON 



C2a. ^"^C-CH^-N 




C2b 



CH2-C-CH2-N^ 





30 



35 



06. 




CIO. 




The triazoles of the present Invention can be prepared by conventional synthesis routes. For example, the 
triazoles may be prepared by nucleophlllc dispteiOement of the aIpha-(bromomethyI)-aIpha^(2-phenyle- 
thyl)-phenyIacBtonitme (VIII) by a salt, preferably an ^ali metal salt, of the trtazoie. generally about 1 to about 3 
equivalents. This reaction can be run either neat or, preferably, In an appropriate Solvent such as 
dimethylsulf oxide (DMSO), N.N-dlmethylformamide (DMF). toluene or xylene at a temperature from about O^C 
to about ISO'^C. preferably from about 25-C to about 100'C. The compound VIII is prepared by 
bromomethylationof thealpha-2-phenylethyl-phenyiacetonltrile (IX) by methylenebromlde (generally about 1.1 
to about 2 equivalents) under basic conditions, e.g., sodium or potassium hydroxide, sodium or potassium 
hydnde, potassium methoxide and potasslum-t-butoxide (generally about 1.1 to about 2 equivalents) 
preferably with the use of a solvent such as DMSO with sodium hydroxide or DMF with the hydrides and 
oxides, at a temperature from about O^'C to about 150''C. preferably from about 25°C to about lOO^C. The 
compound IX can be prepared by phase transfer alkyiation of the appropriately substituted benzylcyanldes (X) 
with generally about 1 to about 2 equivalents of a 2-phenylethylmefhanesu^fonate (rtiesylate) or 
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p-toluenesulfonate (tosylate) in the presence of a strong base, e.g., SOVo (w/w) sodium hydroxide, and a 
catalyst, e.g., tetrabutylammonium bromide (TBABr). Compound IX can also be prepared by alkylation of the 
appropriately substituted benzylcyanide with about 1 to 2 equivalents of a 2-phenylethylhalide in the presence 
of a strong base such as metal hydrides, e.g. sodium or potassium hydride, using DMF or DMF/toluene as the 
5 solvent. Both the benzylcyanides.and the alkyi halides can be readily prepared by techniques known from the 
literature. This synthesis scheme is shown below: 




(IX) (VUI) 

45 
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CN 




NaOH 
Catalyst 
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(X) 



(IX) 
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The phenethyl triazole (I) can be prepared directty from the phenylethyJ-phenylacetonttrile (IX) In one step by 
the reaction with a halomethyttriazole (XI) tn a solvent such as DMF. Two equl\^}ents of a strong base su^ as 
sodium hydride or potassium hydride are used. This synthesis scheme is shown below: 
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(I) 

.35 

This reaction is not limited to the preparation of the triazoles of the present invention. The reaction can also 

be used to prepare compounds having a quaternary carbon bonded to an aryl group, a cyano group and a 

triazo[e group such as disclosed in U.S. patent no. 4,366.165 and British patent application 2,119,374. The 

method disclosed in the prior art requires the additional step of preparing an arylcyano-(halomethyl. 
40 alkylsulphonyloxymethyl or arylsulphonyloxymethyl) compound whfch Is reacted with a trlazole or an alkali 

metal triazole derivative. This extra step is eliminated by the process of the present invention. 
The acid addition salts of the triazoles of this invention can be prepared by standard techniques wellknown 

in the art. For example, the triazole of formula (I) can be dissolved in an appropriate solvent such as diethyl 

ether, tetrahydrofuran, ethanol, methanol and the like or combinations thereof and treated with an equivalent 
45 or excess amount of a mineral or organic acid which may or may not be dissolved in an appropriate solvent, the 

mixture is then either cooled or evaporated to give the salt which can either be used as such orrecrystaliized 

from an appropriate solvent or combination of appropriate solvents. 

The metal salt complexes of the above triazoles of this invention can be prepared by adding dropv\rtsB, with 

stirring, a stoichiometric amount of a.metal salt dissolved in an sqjpropriate solvent or combination of solvents 
SO to a solution of the triazole of formula (I) dissolved in a similariy appropriate solvent or combination of solvents. 

The reaction mixture is briefly stirred and the solvent is removed under reduced pressure to give the metal salt 

complex of the respective triazoles of formula (li). 
The metal salt complexes can also be prepared by mixing stoichiometric or excess amounts of the metal salt 

and a triazole of formula (I) in the desired amount-of^ solvent containing the appropriate adjuvants just prior to 
55 spraying the plants. Adjuvants that may be included In this "In situ" preparation may be detergents, emuisifiers, 

wetting agents, spreading agents, dispersing agents, stickers, adhesives, and the like which are used iri 

agricultural applications. 

Solvents that can be utilized in these procedures include any polar solvent, e.g., water, methanol, ethanol, 
isopropano! or ethylene glycol and any aprotic dipolar solvent, e.g., dimethylsu If oxide, acetonitrile, 
60 dimethylformamide, nitromethane or acetone. 

The metal salt cations that can be used In these procedures can be selected from the group consisting of 
calcium, magnesium, manganese, copper, nickel, zinc, iron, cobalt, tin, cadmium, mercury, chromium, lead, 
barium and the like. 

Any appropriate anion, e.g., chloride, bromide, iodide, sulfate, bisulfate, phosphate, nitrate, perchlorate, 
65 .carbonate, bicarbonate, hydrosulfide, hydroxide, acetate, oxalate, malate, citrate and the iike may be utilized 
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as the counterion in the metal salt. 

The compounds of this Invention possess an asymmetric carbon atom and thus exist as racomic mixtures. 
The d and 1 enantlomorphs In these racemic mi3(tures can be separated via standard techniques such as 
fractional crystallization with d-tartaric acid, 1 -tartaric acid, 1-qulnic acid and the like followed by baslficatJon 
and extraction of the d or 1 enantiomorph free base. 5 

The enantlomorphs, acid addition salts and metal salt complexes of the present invention are useful as 
agricultural fungicides and as such can be applied to various loci such as the seed, the soli or the foliage. For 
such purposes these compounds can be used In the technical or pure form as prepared, as solutions or as 
formulations. The compounds are usually taken up In a carrier or are formulated so as to render them suitable 
for subsequent dissemination as fungicides. For example, these chemical agents can be formulated as io 
wettable powders, emulslfiable concentrates, dusts, granular formulations, aerosols, or flowable emulsion 
concentrates. In such formulations, the compounds are extended with a liquid or solid carrier and. wh^n 
desired, suitable suriactants are incorporated. 

It is usually desirable, particularly In the case of foliar spray formulations, to include adjuvants, such as 
wetting agents, spreading agents, dispersing agents, stickers, adheslves and the like In accordance with is 
agricultural practices. Such adjuvants commonly used In the art can be found In the John W. McCutcheon, ^hc. 
publication "Detergents and Emulsifiers, Annual". 

In general, the compounds of this invention can be dissolved in certain solvents such as acetone, methanol, 
ethanol, dlmethylformamlde or dimethyl sulfoxide and such solutions can be extended with water. The 
concentrations of the solution can vary from about lo/b to about 900/6 with a preferred range being from about 20 
50/0 to about 500/0. 

For the preparation of emulslfiable concentrates, the compound can be dissolved in suitable organic 
solvents, or a mixture of solvents, together with an emulsifying agent which permits dispersion of the fungicide 
In water. The concentration of the active Ingredient In emulslfiable concentrates Is usually from about 10% to 
about 900/0 and in flowable emulsion concentrates, this can be as high as about 750/o. 25 

Wettable powders suitable for spraying, can be prepared by admixing ttie compound wtth a dispersing agent 
and a finely divided solid, such as clays, inorganic silicates and carbonates, and silicas, and optionally 
Incorporating wetting agents and sticking agents In such mixtures. The concentration of active Ingredients In 
such formulations Is usually in the range of from about 20o/o to about 980/o, preferably from about 40Q/o to at>out 
750/0. A typical wettable powder Is made by blending 50 parts of alpha-[2-(4-chlorophenyl) ethyl]-alpha- 36 
{2-methoxyphenyl)-1H-1,2.4-tria2ole-1-propanenltrile. 45 parts of a synthetic precipitated, hydrated siHcon 
dioxide sold under the trademark Hi-SII. 1 part sodium lauryl sulfate and 5 parts of sodium llgnosulfonate. In 
another preparation a kaolin type (Barden) clay is used in place of the Hi-SII in the above wettable powder, and 
In another such preparation 25<Vb of the Hi-Sil is replaced with a synthetic sodium alllco alumlnate.sold under 
the trademark Zeolex 7. . , . - 35 

Dusts are prepared by mixing the triazoles. enantlomorphs, salts. and complexes thereof wtth finely divided 
inert solids which can be organic or inorganic In nature. Materials useful for this purpose Include botanical 
flours, silicas, silicates, carbonates and clays. One convenient method of preparing a dust, is to dilute a 
wettable powder with a finely divided carrier. Dust concentrates containing from about 20«Vb to about BQCliiB.of 
the active ingredient are commonly made and are subsequently diluted to from about 10A).to about lOQ/b use 40 
concentration. 

The enantlomorphs, salts and complexes thereof c£m be applied as fungicidal sprays by methods commonjy 
employed, such as conventional htgh-gallonage hydraulic sprays, low-gallonage sprays, air--blast spray, aerial 
sprays and dusts. The dilution and rate of application can be readily determined by one In the art depending 
upon the type of equipment used, the desired method, timing and frequency of applications, plants to be 45 
treated and diseases to be controlled. Generally, however, the fungicidal compounds of the present Invention 
will be applied in an amount of from about 1.li2 kg to about 2242 kg (0.01 to 20 pounds) of active Ingredient per 
square kilometer (per acre) when applied foliarty or to the soil. 

As a seed protectant, the amount of the compound coated on the seeds Is usually from about 3.13 to about 
250 grams (0.05 to 4 ounces) of active ingredient per hundred kilograms (per hundred pounds) of seed and 39 
preferably from 6.25 to about 62.5 grams (0.1 to 1 ounce) per hundred kilograms Cper hundred pounds) of 
seed. As a soil fungicide the compounds can be incorporated In ttie soil or applied to Its surface usually at a 
rate of from about 5.6 to about 2242 kg (0.05 to 20 pounds), preferably from about 2.24 kg to about 1 121 kg 
(0.02 to 10 pounds) and more preferably from about 11.21 kg to about 336.3 kg (0,1 to 3 pounds) of active 
Ingredient square kilometer (per acre). As a foliar fungicide, the compounds are usually applied to growing 55 
plants at a rate of from about 1 .12 kg to about 1 121 kg (0.01 to 10 pounds), preferably from abolit 2.24 kg to 
about 560.5 kg (0.02 to 5) and more preferably from about 3.36 kg to about 1 12.1 kg {0.03 to 1 pound) Of active 
ingredient square kilometer (per acre). 

Fungicides which can be combined with the fungicides of this Invention Include: 

(a) dlthiocarbamate and derivatives such as: fenic dimethyldlthiocarbamate (ferbam). zinc dimethyldl- 60 
thiocarbamate (ziram). manganese ethylBneblsdlthlocart)amate (maneb) and its coordination product 
with zinc ion (mancozeb). zinc ethylenebisdithlocarbamate (zineb), zinc propyleneblsdIthlocartMmiate 
(propineb), sodium methyldithlocarbamate (metham), tetramethylthluram disulfide (thiram), the complex 
of zineb and polyethylene thiruam disulfide, 3.5-dlmethyt-1,3.5-2H-tetrahydrothladiazlne-2-thlone (da- 
zomet); and mixtures of these and mixtures with copper salts; ' es 
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(b) nltrophenol derivatives such as: 

dinitro-(l-metliylhepty) phenyl crotonate (dinocap). 2-sec-butyl-4,6-dinltrophenyl 3^-dimethylacrylate 
(binapacryl), and 2-sec-butyI-4,6-dinltrophenyl isopropyl carbonate; 

(c) heterocyclic structures such as: Systhane (a trademark of Rohm and Haas for myclobutanll), 
5 tridemifon, N-trichloromethylthiotetrahydrophthalimide (captan). N-trichloromethylthiophthafimide (fol- 

pet), 2-heptadecyl-2-imldazole acetate (glyodine), 2-octylisothia2ol-3-one, 2,4-dichloro-6-(o-chloroa- 
niIino)-s-trlazlne, diethyl phthalimidophosphorothioate, 4-butyl-1,2,4-triazole. 5-amino-1[bls(dimethy- 
lamino)-phosphinyn-3-phenyI-1,2,4-tria2ole, 5-ethoxy-3-trichloromethyl-1,2,4-thiadiazole, 2,3-dicyano- 
1,4-dithiaanthraquinone (dithianon). 2-thio-1.3-dithio*[4,5-b]quinoxa]ine (thioquinox) methyl 1-(buty)car- 

10 bamoyl)-2-benzimidazole carbamate(benomyl)^-(4'-thiazolyl)benzImidazoie(thiabendazole), 4-(2-chlo- 

ropheny1Hydra2ono)-3-methyl-5-lsoxa20lone. pyridine-2-thloM -oxide, 8-hydroxyqu!nollne sulfate and 
metal salts thereof; 2,3-d!hydro-5-carboxanllido-6-methyl-1,4-oxathlin-4,4-dloxide, 2,3-dihydro-5-carbox- 
anllldo-6-methyl-1,4-oxathnn,alpha-(phenyl)-alpha-(2,4-dich[orophenyl)-5-pyrimidiny^^ (triari- 
mol) , cis-N-[(1 ,1 .2,2-tetrachloroethyl)thio]-4-cyclohexene-1 ,2-dicarboxylmide, 3-I2-(3,5-dlmethyl-2-oxy- 

15 oyclohexyl)-2-hydroxy]-glutarimide (cycloheximlde). dehydroacetic acid, N-(1.1,2,2-tetrachlo- 

roethylthio)-3a,4,7,7a-tetrahydrophtha!imide (captofol) , 5-butyl-2-ethylamlno-4-hydroxy-6-methylpyri- 
midine <ethirimoI), acetate of 4-cyclododecyl-2,6-dimethylmorpholine (dodemorph), and &-methyl*2-oxo- 
1 ,3-dithiolo[4,5-b]-quInoxallne (quinomethionate). 

(d) miscellaneous halogenated fungicides such as: tetrachloro-p-benzoqulnone (chToranll), 2,3-di- 
20 chloro-1 ,4-naphthoquinone (dichlone), 1,4-dichloro-2,5-dimethoxybenzene (chloroneb), 3,5.6-trichloro- 

0- anisic acid (tricamba), 2,4,5,6-tetrachloroisophthalonitrile (TCPN) 2.6-dichloro-4-nitroanlline (dichlo- 
ran), 2-chloro-1-nitropropane, polychloronitrobenzenes such as: pentachloronitrobenzene (PCNB) and 
tetrafluorodichloroacetone; 

(e) fungicidal antibiotics such as: 

25 griseofulvin, kasugamycin and streptomycin; 

(f) copper-based fungicides such as: 

cuprous oxide, basic cupric chloride, basic copper carbonate, copper naphthenate, and Bordeaux 
mixture; 

(g) other rice fungicides such as: 

30 tricylazole, iso-prothiolane, probenazoie, propiconazole, edifenphos, 0~0-diisopropyi-benzyl-thiophos- 

phate, iprodione, procymidone, vlnclozolin, benomyl, thiophanate methyl, mepronil, tencycuron and 
validamycm A; and 

(h) miscellaneous fungicides such as: 

diphenyl, dodecylguanidine acetate (dodine). phenylmercuric acetate, N-ethylmercuri-1.2,3,6-tetrahydro- 
35 3.6-endomethano-3,4,5,6,77-hexachlorophthalimide, phenyl mercuric monoethanol ammonium lactate, 

p-dimethylaminobenzenediazo sodium sulfonate, methyl isothlocyanate, 1-thiocyano-2,4-dinitrobenzene, 

1- phenylthiosemicarbazide, nickel-containing compounds, calcium cyanamide. lime sulfur, sulfur, and 
1 ,2-bis(3-methoxycarbonyl-2-thioureido)benzene(thiophanatemethyI) . 

The enantiomorphs. acid addition salts and metal salt complexes of this invention can be advantageously 
40 employed in various ways. Since these compounds possess broad spectrum fungicidal activity, they can be 
employed as fungicides in turf, fruit orchards, vegetable crops, cereal crops, golf course applications and the 
storage of cereal grain. Other applications of this invention will suggest themselves to those skilled in the art of 
agriculture and horticulture. . 

45 EXAMPLES 

In summary, the substituted benzylcyanide was synthesized to the alpha-phenyI-alpha-(2-phenyle- 
thyl)-1H-1 ,2,4-tria20le-1-propanenitrlle in three steps. The benzylcyanide was alkylated In the first step by one 
of six methods. The att^lated phenylacetonitrile was bromomethylated in the second step by one of four 
methods. The alkylated triazole propanenitrile was synthesized from the alkylated phenylacetonitrile bromide 
. 50 by nucteophilic displacement with potassium triazole in the third step. In the third step the potassium triazole 
was either previously prepared and added to the bromide or equal parts of potassium hydroxide, triazole and 
DMSO was added to an equivalent amount of toluene, heated to 1 00-1 20° C for 2 hours to distill off the toluene 
and drive off the azeotropic water and the bromide added to the freshly prepared potassium triazole: In a third 
method the potassium triazole was prepared in situ by the reaction of potassium carbonate and triazole in a 

55 MEK or DMSO solvent. 

A two step procedure can be used to prepare the alpha-phenyl-alpha-(2-phenylethyl)-1H-1,2,4-triazole- 
1-propanenitriie. The first step is the same as for the three step procedure. However the product of step 1 is 
coupled via a base with chloromethyltriazole-HCI in DMF. At least two equivalents of base is employed. The 
anion is generated at room temperature then the solid HCl salt is added. The second equivalent liberates the 

60 salt to the free base, chloromethyl triazole, which reacts wltii the anion. The base can be hydroxide, alkoxide or 
hydride. NaOH or KOH can be employed however NaH is preferred on an experimental scale. For less acidic 
intermediates where the anion is more difficult to form KH is preferred. 

A similar procedure using chloromethyl trlazol&HC) is to liberate the salt to the free base prior to addition. 
This can be done with NaOH in CH2 CI1 . then the solvent removed and the addition done with DMF using 

65 NaH as the base or DMSO with NaOH as the base. 
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The halogenated phenethyl triazoles may be prepared from the corresponding, phenethyl triazoles by the 
reaction with n-chlorosuccinlmlde (NCS) or n-bromosuccinimide (NBS) In the presence of a catalyst or 
initiator such as benzoyl peroxide. The phenethyl triazole is dissolved in an Inert solvent such as carbon 
tetrachloride and 1 or 2 equivalents of the halogenating agent Is used. 

The halogenated triazoles can be transformed Into the ethenyl compound by base elimination using a metaJ s 
hydroxide or alkoxide. Typical bases include sodium hydroxide, sodium methoxide and potassium 
tert-butoxlde. 

A summary of the steps and the process of preparation of the Compounds .1 -96 are set forth in Tables 3 and 
4. " 
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TftHLE 3 



Step 1 



Step 2 



St^ 3 



1. 50% NaOH in EMSO 
or EMSO/toluena 
(50% NaOH) 



1. 50% NaOH in mso 1. 
(50% NaOH) 

2. 60% NaH in mF 



KlCriazole 
previcfusly 
prepared 
(KEr) 



2. 60% NaH in nXEP 
(NaH/IMF) 



(NaH/EMF) 
3, 60% NaH/35% KH 



2. KOHTriazole 
(KOHEr) 



60% NaH in TME', 
toluene 
(NaH/I»lPI>=l:2 
DMPttoluene, 
NaH/DMFt=2:l 
DI«1F: toluene) 



in EMP (NaH/KH) 

4. 35% KH in EMF 
(KE/TMF) 



3. K^CO^/Triazole 
(K2003/Tr) 



4. ■ 60% NaH an IStlSF, 

benzene 
(NaH/DSyiEB) 

5. 60% NaH/35% KH 
in DMF 
(NaH,KH/r»ffi') 



Step 2-3 
ClCH^Triazole 
(ClCH2Tr) 



6. 60% NaH/35% KH 
in DMF, toluene 
(NaH,KH/EiyiFT) 
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Ocffnpound 


Step 1 


Step 2 


Step 3 


iti.p, ®C 


1 


50% NaOH 


50% NaOH 


KTr 


113-114 


2 


NaH/EMF 


NaH/DMF 


KTr 


118-119 


3 


NaH/DMF 


50% NaOH 


KEr 


105-106 


4 


NaH/DMF 


50% NaOH 


KTr 


100-102 


5 


NaH/DMF 


NaH/THF 


KTr 


128-129 


6 




50% NaOH 


KOHTr 


- 139-140 


7 


NaH/DMF 


NaH/DMF 


KTr 


144-146 


8 


NaH/EWF 


NaH/IW 


KTr 


147-148 


9 


NaH/DMF 


NaH/IMF 


KTr 


124-126 


10 


NaH/DMF 


50% NaOH 


KTr 


122-124 


11 


NaH/I^ 


50% NaOH 


KTr 


108-111 


12 


NaH/miFt 


50% NaOH 


KTr 


168-169 


13 


NaH/DMFt 


50% NaOH 


KTr 


130-131 


14 


NaH/EMFt 


50% NaOH 


KOHTr 


127-128 


15 


NaH/DMFt 


50% NaOH 


KOHTr 


154-155 


16 


NaH/EMF 


50% NaOH 


KTr 


115-117 


17 


NaH/I»lFt 


50% NaOH . 


KOHTr 


. 113-114 


18 


NaH/EMPt 


50% NaOH 


KOHTr 


99-102 


19 


NaH/I^IFt 




KOHEr 


133-134 


20 


NaH/DMFB . 


50% NaOH 


KTr 


118-121 


21 


NaH/DMFB 


50% NaOH 


KTr 


85-88 


22 


NaH/DMF 


50% NaOH 


KTr 


142-143 


23 


NaH/DMFT 


50% NaOH 


KTr 


116-119 


24 


NaH/I»lFT 


50% NaOH 


KTr 


119-121 


25 


NaH/DMF 


50% NaOH 


KTr 


135-137 


26 


NaH/DMF 


NaH/DMF 


KTr 


121-122 


27 


NaH/DMFT 


50% NaOH 


KTr 


107-108 


28 


NaH/EMF 


50% NaOH 


KTr 


Oil 


29 


NaH/DMFT 


50% NaOH 


KTr 


Oil 


30 


NaH/EMF 


50% NaOH 
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Step 2 
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The melting points and elemental analysis for Compounds 1-96 are set forth In Tables 4 and 6. The amount of 
chlorine, fluorine and oxygen were not measured in all of the examples. The NMR for Compounds 70, 95 and 96 
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follow Table 5. 
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NMR was measured for Compounds 70, 95 and 96. The results are as follows: 

Compound 70: NMRJ90 MHz): (Mixture of diastereoisomers): 1.2-1 .6(two doublets. 3H). 2.4-2.8(m. 3H). 
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4.6-4.9(two overiapping ABq. 2H), 7.0-7.8(m, 10H). 7.90(s. 1H) and 8.0(s, 1H). 

Compound 95: NMR(90MH2): 2.0-2.4(m.4H),4.8(ABq,2H). 6.9-7 .4(m,7H).7.8(s, 1H) and7.9(s, 1H). 

Compound 96: NMR(90 MHz): 2.2-2.9(m. 4H). 4.7-5.0(ABq. 2H). 7.0-7.4(ABq. 4H), 7.4-7.8(m. 3H):-and 
8.6-8.7(br d, 1H). 

The following are examples of the preparation of typical compounds of the present invention. s 
PREPARATION OF COMPOUND 

U - Alpha-phenyl-alpha-[2-(3-trffluoromethylphenyl)ethyl]-1 ,2,4>tria2ole-1-propanBnitrile 

Step 1 - Preparation of alpha-[2*(3-trffluoromethvlphBnvi)ethvnDhenvtacetonltrile w 

A 500 ml 4 neck round bottom flask was charged with 1 1.0 gms of 60«Vb NaH (0.275 mole, 1 .1 eq.) , washed 
twice with hexane, in 50 ml of dry DMF. The reaction was cooled to 0**C and 29.4 grris of benzyl cypinide (025 
mole. 1 .0 eq.) in 50 ml of toluene was added dropwlse. The reaction was warmed to room temperature and then 
cooled to -20** C and 52 gms (0.25 mole. 1.0 eq.) of 3-trifluoromethylphenethy1 chlpride In 50 ml of DMF was 
added dropwise. The reaction was stirred at -20" C for 3 hours after which gas liquid chromatography showed is 
60% monoalkylation and 400^ dialkylation. The reaction was quenched with water and extracted with ether. 
After drying and concentrating, the crude product was chromatographed by high pressure liquid 
chromatography (95:5) hexane rethyl acetate and gave 19.2 gms of 970/o pure product (26.30/d yield). The 
mixture was added directly in the next step. 

NMR (60 MHz): 2.0-2.4(m. 2H), 2.7-3.0(m. 2H), 3.6-3.9(t. 1H) and 7.2-7.4(d. 9H). 20 

Step 2 ' Preparation of 1-bromo-2-cyano-2-phenyi-4-{3-trifluoromethylphenyl) butane 

A 500 ml 4 neck flask was charged with 19.0 gms of alpha-[2-(3-trlfluoromethylphenyl)ethyllphenyl 
acetonitrile (0.064 mole. 1 .0 eq.) and 17 gms of CH Br (0.097 mole. 1 .5 eq.) In 50 ml of DMSO. The reaction 
was stirred at room temperature and 10.3 gms of 500/o NaOH (0.128 mole, 2.0 eq.) was added dropwlse. The 2S 
reaction was warmed to 50*0 and stirred for 2 hours. The reaction was worked up with water and ether and 
gave after drying and concentrating 25 gms of product which was used directly In the triazole coupling, (96^o^ 
yield). 

NMR (60 MHz): 2^-2.8(m, 4H), 3.7(s. 2H) and 7.2-7.6(m. 9H). 

30 

Step 3 - Preparation of aIpha-phenyl-alpha-[2-(3-trlfluoromethyIphenyI)ethyl]-1,2.4-triazole-1-propanenitr1le 

A 250 ml 4 neck round bottom flask was charged with 4.05 gms of 870/0 KOH (0.062 mole, 1.25 eq.) and 4^ 
gms (0.068 mole. 2,2 eq.) of triazole In 25 ml DMSO. The reaction was warmed to 90^*0 until homogeneous and 
25 ml of toluene was added and azeotroped for 4 hours. The toluene was distilled off at 165**C and the reaction 
was cooled to lOO'^C and 12,5 g of 1-bromo-2-cyano-2-phenyl-4-(3-trifluoromethylphenyl) butane (0.031 mole. 35 
1.0 eq,) was added. The reaction was heated at 125** C for 1 hour and then worked up with water and ethyl 
acetate, dried and concentrated. Purification by high pressure liquid chromatography (1:1) hexane:ethyl 
acetate gave 8.8 gms of a white solid having a melting point of 127-128*0 (76.7o/o yield). 

IR (nujol. cm "••): 2980(s), 2240(w), 1430(s), 1380(s) 1330(s). 1280(m) 1200(m). 1160(s). 1140(s). 1130(s), 
1120(s). 1075(m), 1025(w). 800(m). 710(s) and 670(s). 40 
NMR (60 MHz): 2.4-2.9(m, 4H), 4.6(s. 2H). 7.3-7.5(s, 4H), 7.7(s. 1H) and 7.9(s. 1H). 
Elemental Analysis: C20 Hi? N4 F3 
Theor: C: 64.83, H: 4.63, N: 15.14. F: 15.39 
Found: C: 65.13, H: 4.62. N: 15.09, F: 15.22 

46 

PREPARATION OF COMPOUND 

20 - Alpha-(4-chlorophenyl)-alpha-I2-(3-trifluoromethylphenyl)ethyli-1 ,2,4-tr1azoie-1-propanenitrila 

Step 1 - Preparation of alpha-[2-(3-trifluoromethylphenyl)ethyl]-4-chlorophenyiacetonltrlle 

A 1 neck 500 ml round bottom flask was charged with 4.4 gms of 6O0/0 NaH (0.11 mole, 1.0 eq.), washed 50 
three times with 25 ml hexanes. In 100 ml of 2:1 benzene/DMF. Then 15.1 gms (0.10 mole. 1.0 eq.) of 
4-chiorobenzyl cyanide was added and stinred for 2 hours at room temperature. VVhile stining at room 
temperature 20.8 gms (0.1 mole, 1.0 eq.) of 3-(trffluoromethyI)phenethyl chloride was added dropwise over 
several hours and then stirred at room temperature overnight. The product was worked up with water and 
ether and distilled after concentrating to give 16.2 gms of product (50.HVo yield). ss 
NMR (60 MHz): 2.0-3.0(m, 4H). 3.5-3,8(t, 1H). 7.3(s. 4H) and 7.5(s. 4H). 

Step 2 - Preparation of 1-bromo-2-cyano-2-(4-chlorophenyl)-4-{3-trlfKJoromethylphenyI)butane 

A 1 neck 300 ml round bottom flask was charged with 16.2 gms (0.05 mole, 1.0 eq.) of 
aipha-[2-(3-trlfluoromethyiphenyl)ethyl]-4-chlorophenylacetonltrile and 17.4 gms of CH2 Br2 (0.10 mole. 2.0 60 
eq.) in 50 ml of DMSO. The reaction was stinred at room temperature and 10 gms of 50o/o NaOH was added 
dropwlse and an exotherm was observed. The reaction was stirred for 45 minutes and gas liquid 
chromatography showed the reaction was complete. The product was worked up with ether and water. Drying 
and removal of the solvent gave 20.8 gms of a yellow oil (IOO0/0 yield). 

NMR (60 MHz): 2.0-3.2(m. 4H). 3.8(s. 2H) and 7.5-7.6(d, 10H). es 
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Step 3 - Preparation of 

alpha-(4-chlorophenyl)-alpha-[2-(3-trifluorornethylphenyOethyI]~1,2,4-trIazole-1-propanenitrile 

A 500 ml 1 neck round bottom flask was charged with 10.7 gms of potassium triazole (0.10 mole, 4.0 eq.). 75 

5 ml of DMSO and 1~bromo-2-cyano-2-{4-chlorophenyl)-4-(3-trlfluoromethylphenyl)butane (10.4 gms, 0.025 
mole, 1.0 eq.). The reaction vyas heated at 80° C overnight and then quenched by adding 1 liter of Ha O and 
extracted three times with 200 ml of ether. The combined ether extracts were washed with water and brine, 
then dried and rotovaped to give a crude product which was slurried in etherihexane (1:1). A solid formed 
which was washed with hexane and gave 5.0 gms of a light yellow solid having a melting point of 118-12t**C 

10 (470/0 yield). 

NMR (60 MHz): 2.4-3.2(m, 4H), 5.0-5.2(br s. 2H), 7.6-7.9(br s. 8H). 8.1(s. 1H) and 8.4 (s. 1H). 

Elemental Analysis: C20 Hie N4 F3 CI 
Theor: C: 59.32, H: 3.99. N: 13.85. CI: 8.76. F: 14.09 . 
Found: C: 59.46, H: 4.20. N: 13.25, CI: 9.48, F: 13.36 

15 

PREPARATION OF COMPOUND 

44 - Alpha"(2-chlorophenyI)-aipha-[2-(4-fluorophenyl) ethyl] -1 ,2.4-trla2ole>1-propanenitrile 

Step 1 - Preparation of 2-(4-fluorophenyl) ethyl methanesulfonate. Mesylatlon of 2-(4-fluorophenyl)ethanoI. 

20 A 500 ml 3 neck round bottom flask stirred under nitrogen equipped with condenser and addition funnel was 
charged with 42.04 gms of 2-(4-fluorophenyl)ethanol (0.3 mole, 1.0 eq.) in 100 mj of tetrahydrofuran (THF). The 
reaction was cooled to 10° C and 60.7 gms (0.60 mole, 2.0 eq.) of triethylamine was added directly. This was 
followed by dropwise addition of 68.73 grams (0.6 mole, 2.0 eq.) of rhethanesulfonyl chloride in 30 ml of THF 
maintaining the temperature below SO^C. An additional 150 ml of THF was added and the reaction stirred for 6 

25 hours. The reaction was quenched with 200 ml of water and 300 ml of ether was added. The ether was washed 
with 75 ml of 100/0 HCI, twice with 50 ml of saturated NaHCOs . twice with 50 ml of water, dried and 
concentrated to give 58.0 gms of a brown liquid (88.70^ yield). 

NMR (90 MHz): 2.9(s. 3H), 2.9-3J2(m. 2H), 4^-4.4(t. 2H) and 6.9-7.4(m. 4H). 

Step 2 - Preparation of alpha-I2-(4-fluorophenyl) ethyl] -2-chlorophenyiacetonltrile 

A 4 neck.300 ml round bottom flask was charged with 4.26 gms of 6O0/0 NaH (0.105 mole. 1 .05 eq.), washed 
three times with 25 ml of hexanes. In 60 ml of DMF. Then 15.16 gms (0.10 mole. 1.0 eq.) of 2-chlorophenyl 
acetonitrlle In 40 ml of DMF was added and stirred for 1 hour at 10** 0. Then 2-(4-fluorophenyl)ethyl 
methanesulfonate (22.2 gms, 0.102 mole] in 50 mi of DMF was added dropwise. The reaction was complete 
35 after 2 hours, then quenched with 10 ml of 100/0 HCI. Then 60 ml of water was added and extracted with 200 ml 
of ether which was then washed twice with 50 ml of IOO/0 HCI, then dried and concentrated. 27,15 gms of crude 
product resulted which was distilled under reduced pressure and gave 17.46 gms of an oil having a boiling 
point of 180-188°C at 1 mm of Hg (63.50/o yield). 

NMR (90 MHz): 2.2-2.4(t, 2H). 2.8-3,0(m, 2H). 3.8-3.9(t, 2H) and 6.9-7.5(m. 8H). 

40 

Step 3 - Preparation of alpha-(2-chlorophenyl)-alpha-[2-(4-fluorophenyl)ethyl)-1,2,4-tria20le-1-propanenitrlle 
A 200 ml 3 neck round bottom flask was charged with 2.3 gms of 6OO/0 NaH (0.055 moie, 2.75 eq.), washed 
twice with 25 ml hexanes, in 40 ml of DMF. The reaction was cooled to 10°C and 5.46 gms (0.02 mole, 1.0 eq.) 
of alpha-[2-(4-fluorophenyI)ethyl]-2-chiorophenylacetonitrile in 40 ml of DMF was added dropwise over ten 
45 minutes. After 20 minutes, 3.12 gms (0.0204 mole, 1.02 eq.) of chloromethyltrlazole-HCI was added directly in 
two portions. After 1 hour, gas liquid chromatography indicated the reaction was complete and the reaction 
-was quenched by slowly adding 20 ml of water. The product was extracted with 200 ml of CHz CI 2 and 
washed twice with 50 ml of water. After drying and concentrating, an orange oil was obtained which crystallized 
from ethyl ether. The product was filtered and gave 2.5 gms of a light tan solid having a melting point of 
50 1 1 0-1 1 2^ C (350/0 yield) . 

IR (nujol. cm--»): 1505(m), 1440(s), 1370(m). 1270(m), 1220(m), 1130(m) and 750(m). 
NMR (90 MHz): 2.2-3.0(m. 4H), 3.8-4.2(ABq, 2H), 6.9-7.4(m, 7H), 7.8{s, 1H) and 7.9(s. 1H). 
Elemental Analysis: C19 Hie N4 PCI 
Theor: C: 64.30, H: 4.55. N: 15.80, F: 5.36. Ci: 10.00 
55 Found: C: 63.82. H: 4.56, N: 15.84, F: 5.30. CI: 9.87 

PREPARATION OF COMPOUND 

64" Aipha-(2-chloro-6-fluorophenyl)-alpha-[2-(4-Ghlorophenyi)ethyl}-'1 ,2.4~trtazoie'1 -propane nit rile 

60 Step 1 - Preparation of alpha-[2-{4-chlorophenyl)ethyI]-2-chloro-6-fluorophenylacetonitrile 

A 3 neck 200 ml round bottom flask was charged with 7.5 gms of 6OO/0 NaH (0.187 moie, 1 .5 eq.), washed 
three times with 25 ml hexanes, in 60 mi of 2:1 toluene:DMF. To this was added 21.2 gms (0.125 mole, 1 .0 eq.) 
of 2-chloro-6-fiuorophenylacetonltriie dropwise over 0.5 hour in 40 ml of 2:1 toluene:DMF. The reaction was 
stirred for 20 minutes at 10**C then at room temperature for 1 hour after which 32.1 gms of 

65 2-(4-chlorophenyl)ethyi methanesulfonate (0,137 mole, 1.1 eq.) in 60 ml of 2:1 toluene:DMF was added 
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dropwise over 1 hour. Approximately 70 ml of 2:1 tolueneiDMF was added to permit constant stirring and the 
reaction was stin-ed for an additional 3.6 hours after which gas liquid chromatography Indicated the reaction 
was complete. Then 50 ml of water was added, followed by 10 ml of lOC/o HCI and 300 ml of ether The ether was 
washed with 100 ml of water which was extracted twice with 50 ml of ether then washed with water. The 
combined ethers were dried and concentrated to give 40.0 gms of crude product which was distilled under 5 
reduced pressure. 26.6 gms (69.80/b) of product resulted having a boiling point of 175-185" C at 1 mm Hg. 
NMR (90.MHZ): 2.2-2.9(m. 4H). 4.2-4.4(t, 1H) 7.0-7.4(m. 7H). 

Step 2 - Preparation of 1-bromo-2-cyano-2-(2-chloro-6-fluorophenyl)-4-(4-chlorophenyI)butane 

A 3 neck 200 ml round bottom flask was charged with 2.4 gms of 600/q NaH (0.048 mole, 1.2 eq.), washed 10 
twice with 25 ml of hexanes, in 40 ml of DMF. At room temperature 12.28 gms (0.04 mole. 1.0 eq.) of 
aipha-[2-(4-chlorophenyl)ethyl]-2-chloro-6-fluorophenyl-acetonltrile was added dropwiise over Q.5 hour In 30 
ml of DMF. Then 10.43 gms of CH2 Br2. (0.60 mole. 1.5 eq.) In 20 ml of DMF wa^ added dropwise and 'the 
reaction was stirred at room temperature for 0.5 hour after which gas liquid chromatography indicated that the 
reaction was complete. The reaction was quenched after 1 hour by adding 20 mi of water and 200 ml of ether is 
which was separated. After washing with water, drying and concentrating 14.84 gms {92.90/o yield) resulted 
which was used directly in the triazole coupling. 

NMR (90 MHz): 2.4-2.8(m, 4H). 3.8-4.2(ABq, 2H) and 6.9-7.3(m. 7H). 

Step 3 - Preparation of - '20 

alpha-(2-chloro-6-fiuorophenyl)-alpha-t2-(4-chlorophenyI)ethyi]-1 .2,4-triazole-1-propanenltrile 
A 200 ml 1 neck round bottom flask was charged with 14.84 gms (0.038 mole, 1.0 eq.) of. 

1- bromo-2-cyano-2-(2-chloro-6-fluorophenyI)-4-(4-chlorophenyl)butane In 50 ml of DMSO. To the reaction 
was added 4.89 gms (0.0457 mole) of Ktriazole in 30 ml of DMSO and the flask was heated to 120°C. After 1.5 
hours at 120'*C. gas liquid chromatography Indicated that the reaction was complete and was quenched by 55 
cooling to room temperature and adding 50 ml of water and 250 ml of ethyl acetate. After separating, the 
organic phase was washed twice with 100 ml of water, concentrated and triturated with ether. The solid was 
filtered and the filtrate concentrated and triturated with ether. The additional solid was filtered and a total of 

8.06 gms was obtained having a melting point of 98-99''C (54.60/o yield). 

IR (nujol. cm — •): 3020(m). 1600(s), 1570(m), 1500(s). 1450(s), 1275(s), 1240(m), 1205(m). 1135(m). 910(m). 30 
890(s) and 790(s). 

NMR (90 MHz): 2.4-3.2(m. 4H), 4.8-5.2(ABq. 2H), 6.9-7.4(m. 7H). 7.9(s, 1H) and 8.2(s. IN). 
Elemental Analysis: C19 Hig N4 FCI2 
Theor: C: 58.60. H: 3.89, N: 14.40. F: 4.88. CI: 18J22 

Found: C: 58.43. H: 3.91. N: 14.43. F: 4.78, CI: 17.89 35 
PREPARATION OF COMPOUND 

74 " Alpha-[2-(4-bromophenyl)ethyl]-alpha-(2-ethoxyphenyl)-1 .2,4-triazole>1-propanenltrile 

Step 1 - Preparation of alpha-[2-(4-bromophenyI)ethyI]-2-«thoxyphenyiacetonmiIe 40 

A 4 neck 1 liter round bottom flask was charged with 5.6 gms of 6OO/0 NaH (0.14 mole. 1 .4 eq.). washed thnee 
times with 25 ml hexanes. in 100 ml of 2:1 toluene:DMF. Then 16.1 gms (0.10 mole, 1.0 eq.) of 

2- ethoxybenzylcyanide in 200 ml of 2:1 toluene:DMF was added and stirred at room temperature for 2 hours. 
After this time. 5.7 gms of KH (0.05 mole. 0.5 eq.) washed with 25 ml of hexanes, In 50 ml of 2:1 toluene :C^F 

was added. After an additional 1 hour, 31 gms (0.11 mole. 1.1 eq.) of 4-bromophenethyl methane sulfonate In 45 
100 ml of 2:1 toiuene:DMF was added dropwise over 10 minutes. The reaction was stirred overnight at room 
temperature. The reaction was 81 0/0 monoalkytated product as Indicated by gas liquid chromatography. The 
reaction was quenched with lOQto HCI and 400 ml of ether was added and washed four times with 150 ml of 
water. The solvent was dried over magnesium sulfate then concentrated and gave 37 gms of a crude orange oU 
from which a solid crystallized out and was filtered and washed with cold toluene. 14.8 gms of a white solid so 
resulted (43.70^ yield). 

NMR (90 MHz): 1.3-1.5(t. 3H), 2.0-2.3(m, 2H). 2.2-2.9(m, 2H). 3.9-4.2(m, 3H) and 6.8-73(m. 8H). 

Step 2 " Preparation of 1-bromo-2-cyano-2-(2-ethoxyphenyl)-4-(4-bromophenyl)butane 

A 3 neck 500 ml round bottom flask was charged with 3.5 gms of 100C/d KH (0.087 mole, 2.0 eq.) washed 55 
twice with 25 ml of hexanes. In 25 ml of DMF. At room temperetture 14.8 gms (0.044 mole, 1.0 eq.) of 
alpha-I2-(4-bromophenyi)ethyI]-2-ethoxyphenylacetonitrile in 60 ml of DMF was added dropwise. After 1 hour. 
CH2 Br2 (0.066 mole, 1.5 eq.) In 40 ml of DMF was added dropwise. The reaction exothermed to 45*^0 and 
was stirred at room temperature for 3 hours after which gas liquid chromatography Indicated the reaction was 
85(Wd complete. The reaction was stirred overnight at room temperature and the 0.8 gms of IOO0/0 KH (0.022 60 
mole, 0.5 eq.) in 20 ml of DMF was added followed by 1J2 gms of CH2 Brj In 5 ml of DMF. After 1 hour, the 
reaction was complete. The reaction was quenched by adding 75 ml of 10<yo HCI followed by addition gf 3O0 ml 
of ether. After washing four times with 100 ml water, the product was dried and the solvent removed at the 
rotovap. 18.3 gms of an orange yellow oil resulted (96.8o/o yield). 

NMR (60 MHz): 1.3-1.6(t. 3H). 2.2-2.8(m. 4H). 3.7-4.2(m. 4H) and 6.8-7 .6{m. 8H). $5 
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Steps - Preparation of alpha-[2-(4-bromophenyl)ethyl]-alpha-(2-ethoxyphenyl)-1 .2.4-triazole-1-propanenltrlle 
A 300 ml 3 neck round bottonn flask was charged with 18.3 gms of 1-bromo-2-cyano-2-(2-ethoxyphe- 

nyl)-4-(4-bromophenyl)butane (0.43 mole, 1.0 eq.) in 100 ml of DMSO. To the reaction was added at room 
5 temperature 5.4 gms of KTriazole (0.050 mole) and the reaction was stirred at 100" C for 20 hours. Gas liquid 

chromatography indicated the reaction was complete and the reaction was quenched by adding 100/0 HCI and 

ether. The product crystallized out during the extraction and the solvent was reduced in volume and the 

product was filtered. 1 1 .3 gms of a light tan solid having a melting point of 1 30-1 32'' C was isolated (63o/o yield) . 
IR (nujol, cm-' »): 1590(w), 1265(m). 1245(m), 1135(m). 1030(m) and 750(m). 
10 NMR (60 MHz): 1.4-1.6(t. 3H). 1.9-2.9(m. 4H). 4.0-4.4(q. 2H).4.9(s,2H). 6.8-7.4(m. 8H) and7.8(s, 2H). 

Elemental Analysis: C21 Hzi N4 BrO 

Theor: C: 59,28, H: 4.98. N: 13.18, 0: 3.76, Br: 18.80 

Found: C: 59.42. H: 5.06, N: 13.12. 0: 3.99. Br: 18.60 

1S PREPARATION OF COMPOUND 

83 - Alpha-[2"(3-fluorophenyl) ethyl] -alpha-phenyM ,2.4-tria2ole-1"propanenttrile 

Step 1 - Preparation of 1-(hydroxymethyl)-1 ,2,4-trla2ole 
A 3 neck 500 ml round bottom flask equipped with condenser and mechanical stirrer was charged with 69.1 
20 gmsof triazole (1 mole), 30.1 gms of paraformaldehyde and 1 mloftriethylaminein250mlofTHF.Thereaction 
was stirred under nitrogen at reflux for 18 hours after which the rnixture was concentrated on the rdtovap. A 
white solid resulted which was filtered and washed with ether and gave 96.8 gms of product (97.60/o yield) 
having a melting point of 67-70*' C. The product can be further purified by dissolving in hot acetone, cooling to 
room temperature, filtering the solid and washing with ether. 

25 

Step 2 - Preparation of 1-(chloromethyl)-1,2,4-triazole hydrochloride 

A 4 neck 1 liter flask equipped with condenser, addition funnel and mechanical stirrer was charged 45 gms of 
1-(hydroxymethyl)-1 ,2,4-triazole (0.464 mole) in 500 ml of THF was heating to 40° C with vigorous stirring. Then 
SOCI2 (61 ml, 0.84 mole) was added dropwise maintaining the temperature at 45** C. During the addition, a 
SO precipitate formed and the mixture was stirred for an additional 2 hours. The product was filtered, washed 
three times with ethyl acetate and vacuum dried at room temperature. 67.3 gms of product having a melting 
point of 118-130''C resulted (94.20/o yield). 

Step 3 - Preparation of 2-(3-fluorophenyl)ethanol. Reduction of 3-fluorophenylacetic acid via dlborane 
35 reduction. 

A 2 liter 4 neck flask stirred under nitrogen, equipped with condenser and addition funnel, was charged with 
75 gms of 3-fluorophenylacetlc acid (0.48 mole) in 100 ml of THF. Then 500 ml of 1M dlborane THF complex 
(0.50 mole) was added dropwise. Upon addition, gas evolved and the reaction was cooled to maintain the 
temperature below 10* G. After the addition vras complete, the reaction was stirred at room temperature until, 
40 by thin layer chromatography, the reaction was complete. The reaction was quenched by adding ice water and 
the product was extracted Into ether then washed with 5oyb NaOH, 5(Vb HCI, water and dried over magnesium 
sulfate. After concentration^ 77.3 gms of a brown oil resulted. 

NMR (90 MHz): 2.6(2. IH), 2.7-2.9(t. 2H). 3-7-3.9(t. 2H) and 6.9-7.4(m, 4H). 

^ Step 4 - Preparation of 2-(3r^fluorophenyl)ethyl chloride. Chlorination of 2-(3-fluorophenyl)ethanoL 

A 500 ml 4 neck round bottom fiask stirred under nitrogen, equipped with condenser and addition funnel, 
-was charged vvith 14.0 gms of 2-(3-fluorophenyl)ethanoI (0.1 mole, 1.0 eq.) In 60 ml of toluene. Then 22 ml of 
SOCI2 (35.9 gms, 0.30 mole, 3.0 eq.) was added dropwise while maintaining the temperature below 15° C with 
external cooling. Pyridine (8.7 gms. 1.1 eq.) was added dropwise In 10 ml of toluene. The reaction was stirred 
5iO overnight at room temperature after which thin layer chromatography indicated the reaction was complete. 
The mixture was concentrated and the product isolated after adding water, extracting with ether and washing 
with water. After drying and concentrating, 10.2 gms of an orange oil resulted (64.50/o yield). 
NMR (60 MHz): 2.9-3.2(m, 2H). 3.5-3.8(m, 2H) and 6.8-7,4(m. 4H). 

55 Step 5 - Preparation of alpha-I2-(3-fluorophenyl)ethyl]-phenylacetonitrile 

A 3 neck 1 liter round bottom flask was charged with 5.6 gms of 6O0/0 NaH (0.140 mole, 1.4 eq.), washed 
three times with 25 ml hexanes, in 100 ml of 2:1 toluene :DMF. Then 11.7 gms (0.10 mole, 1.0 eq.) of benzyl 
cyanide In 150 ml of 2:1 toluene:DMF vras added and stirred for 2 hours. Then 2-(3-fluorophenyl) ethyl chloride 
(20 gms, 0.126 mole) in 100 ml of 2:1 toluene:DMF was added. The reaction was complete after 3 hours, then 

60 quenched with 10 ml of 100/d HCI. Water was added and extracted with 300 ml of ether which was washed four 
times with 100 ml of water, then dried and concentrated. 22.5 gms of crude product resulted which was 
distilled under reduced pressure. 1 1.2 gms of product having a boiling point of 160-1 63**C at 1 mm Hg resulted 
(46.90/0 yield). 

NMR (90 MHz): 2.0-2.3(m, 2H), 2.6-2.8(m. 2H), 3.6-3.8(t. 1H) and 6.8-7.5(m. 9H). 

65 
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Step 6 - Preparation of alpha-I2-(3-fluorophenyI)ethyl]-^pha-phenyl-1 A4-tria2ole-1-propanenttrile 

A 500 ml4 neck round bottom flask was charged with 0.3 gms of 600^ NaH (0.075 moie, 3.0 eq.), washed 
twice with 25 ml of hexanes. in 50 ml of DMF. To the reaction was added dropwise 6.0 gms of 
aIpha-[2-(3-fluoropheny!)ethyl]-phenyiacetonltrile (0.025 mole, 1.0 eq.) in 200 ml of DMF. After 1 hour, 6.0 gms 
of chloromethyltriazole-HCl (0.038 mole, 1.5 eq.) was added directly in two portions. After 1 hour, ^ liquid 5 
chromatography indicated the reaction was incomplete and an additional 1.5 gms (1^ eq.) of 6OO/0 NaH was 
added in 25 ml of DMF after washing with 25 ml of hexanes. The reaction was complete In 1 hour and then 
quenched by adding ether containing methanol. Then 25 ml of IOO/0 HCI was added, foliowed by 300 mi of 
ether. Washing four times with water (150 ml) was followed by drying and concentrating to give 5 gms of a 
yellow oil. The product crystallized out of ether and gave 2.3 gms of product having a melting point of 10 
100-10rC (290/0 yield). 
IR (nujol. cm -1): 1580(w). 1265(m) and 1140(rh). 

NMR (90 MHz): 22-2.8 (m, 4H). 4.6(d, 2H). 6.8-7.6(m. 9H) and 7,8-7.9(d. 2H). 
.Elemental Analysis: 0^9 H17 N4 F 

Theor: C: 71^1; H: 5.35. N: 5.94. F: 17.50 15 
Found: C: 71.20. H: 5.36. N:5.93. F: 17.44 

PREPARATION OF COMPOUND 88 - Alpha 

■[2-(3-bromophenyl)-ethyll-alpha-(2»ethoxyphenyl)>1 ,2,4>triazole-1 -propanenltrile 

20 

Step 1 - Preparation of 2-(3-bromophenyl)>ethanol. Reduction of 3-bromophenylacetfc acid via dlborane 

reduction. 

A 2 liter 4 neck flask stirred under nitrogen, equipped with condenser and addition funnel, was charged with 
75 gms of 3-bromophenylacetlc acid (0.34 mole), in 100 mi of THF. Then 350 ml of 1M dlborane-THF complex 
(0.35 mole) was added dropwise. Upon addition, gas evolved and the reaction was cooled to maintain the 25 
temperature below 10* C. After the addition was complete, the reaction was stlnred at room temperature until, 
by thin layer chromatography, the reaction was complete. The reaction was quenched .by adding Ice water and 
the product was extracted into ether then washed wrtth 5«Vb NaOH, 50/0 HCI. water and dried over magnesium 
sulfate. After concentration, 77.4 gms of product resulted and was chlorinated directly. 

NMR (90 MHz): 2.7-2.9(m, 3H), 3.7-3.9(t. 2H) and 7.1-7.4(m, 4H). 30 

Step 2 - Preparation of 2-(3-bromophenyl)ethyl chloride. Chlorinatlon of 2*(3-bromophenyl)ethanol. 

A 500 ml 3 neck round bottom flask stirred under nitrogen, equipped with condenser- and addition funnel, 
was charged with 20.0 gms of 2-(3-bromophenyl]ethanoI, (0.1 mole. 1.0 eq.) In 60 nil of toluene. Then 22 ml of 
SOCI 2 (35.9 gms, 0.30 mole. 3.0 eq.) was added dropwise while maintaining the temperature below 1 5*" C with 35 
external cooling. Pyridine (8.7 gms, 1.1 eq.) was added dropwise in 10 ml of toluene. The reaction was stinned 
overnight at room temperature after which thin layer chromatography indicated that the reactton was 
complete. The mixture was concentrated and the product Isolated after adding water, extracting with ether and 
washing with water. After drying and concentrating. 14.2 gms of an orange oil resulted (64.2cyb yield). 

NMR (60 MHz): 2.8-3.1{m, 2H). 3.5-3.8(m, 2H) and 7.0-7.3(m, 4H). 40 

Step 3 - Preparation of aIpha-[2-(3-bromophenyl)ethyl]-2-ethoxyphenyIacetonltriie 

A 4 neck 1 liter round bottom flask was charged with 3.5 gms of 6OO/0 NaH (0.083 mole, 1.4 eq.), washed 
three times with 25 m! hexanes, in 100 ml of 2:1 toluene:DMF. Then 9.5 gms (0.059. mole, 1.0 eq.) of 
2-ethoxybenzyl cyanide in 200 ml of 2:1 toluene :DMF was added and ^stirrfed for 2 hdurs. Then 45 
2-(3-bromophenyI)ethyI chloride (13 gms, 0.059 mole) in 100 ml of 2:1 toluene:DMF was added. The reaction ; 
was incomplete after 20 hours and 2.0 gms of lOOtVo KH (0.05 mole) in 26 ml of DMF Was added. After four 
hours, the reaction was complete and then quenched with IO0/0 HCI, extracted Wtth ether, washed with wdter, 
dried and concentrated to give 20 gms of a crude oil (97o/o pure). The product was distilled under reduced 
pressure and gave 12.3 gms of product having a boiling point of 195-21 0°C at 1 mm Hg (58.9<Vb yield). SO 
NMR (90 MHz): 1.2-1.4(t. 3H). 2.0-23(t. 2H). 2.6-2.9(t. 2H). 3.8^.2(m. 3H) and 6.7-7.4(m. 8H). 

Step 4 - Preparation of alpha-[2-{3-bromophenyl)ethyl]-alpha-(2-ethoxyphenyl)-1 ,2.4-triazole-1 -propanenltrile 
A 500 ml 4 neck round bottom flask was charged with 2.8 gms of lOOC/o KH (0.07 mole, 3.0 eq.), Washed 
twice vwth 25 ml of hexanes. in 50 ml of DMF. To the reaction was added dropwise 8.0 gms of 55 
alpha-[2-(3-bromophenyl)ethyl]-2-ethoxyphenyl acetohltriie (0.023 mole. 1.0 eq.) in 100 ml of DMF. After 1 
hour, 5.7 gms of chloromethyltriazole-HCl (0.037 mole. 1.6 eq.) was added directly In two portions. After 1 hour, 
gas liquid chromatography indicated the reaction was incomplete and an addltonal 28 gms (3.0 eq.) of KH was 
added followed by 1.8 gms (0.5 eq.) of chloromethyttriazole-HCl. After stirring overnight at room temperature, 
the reaction was complete and quenched by adding a small quantity of MeOH in 1 00 ml of ether followed by the 60 
addition of 10 ml of lOq/o HCI. Then 200 ml of ether was added then washed four times with 100 ml of water, 
dried and concentrated to give 7 gms of a crude oil. The product was purified by flash chromatography with 1 :1 
ethyl acetate :hexane and gave 2.3 gms (24o/o yield) of a viscous oil. 

NMR (60 MHz) : 1 .4-1 .7(t. 3H). 21-3.0(m. 4H), 4.6-4.3(m, 2H), 5.0(s, 2H), 6.9-7.4{m. 8H) and 7.8(s, 2H). 
Elemental Analysis: C21 H21 N4 BrO 65 
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Theor: C: 59.28, H: 4.98. N: 13.18. 0: 3.76. Br: 18.80 
Found: C: 58.40. H: 5.43. N: 11.56, 0: 6.30. Br: 17:69 

PREPARATION OF COMPOUND 
5 93 ■ Alpha-[2-(4-methoxyphenyl)ethyl3-alpha"phenyM .2.4-triazole-1-propanenitrile 

Step 1 " Preparation of aIpha-[2-(4-methoxyphenyl)ethyl]-phenylacetonltrne 

A 4 neck 2 liter round bottom Hask equipped with thermometer, dropping funnel and mechanical stirrer was 
charged with 117 gms (1.0 mole. 2.0 eq.) of benzyl cyanide and 115 gms (0.5 mole, 1.0 eq.) of 

10 2-(4-methoxphenyl)ethyi methanesulfonate in 400 ml of DMSO and 200 ml of toluene. The reaction was cooled 
to 10*^0 and 50 ms (0.63 mole. 1.2 eq.) of 50fVb NaOH was added dropwise over 30 minutes. The reaction 
exothemied to 35" C and was cooled to 10**C. The reaction was stirred for 48 hours at room temperature and 
gas liquid chromatography Indicated 600/d product and 40P/o benzyl cyanide. The reaction was quenched by 
adding to 2 liters of water, then extracted three times with ether (1 liter), washed twice with water (1 liter) and 

IS brine (1 liter). Drying over MgS04 and concentrating gave 171 gms of crude oil (670/o product). The product 
was distilled under vacuum and afforded 104 gms of yellow oil (82.50/o yield based on mesylate) having a boiling 
point of 1 65-170'* 0 at 2 mm Hg. 

NMR (60 MHz): 1.9-2.4(m. 2H). 2.6-2.7(m. 2H). 3.7(s, 4H), 6.8-7.2(ABq, 4H) and 7.5(s. 5H). 

20 Step 2 - Preparation of 1-bromo-2-cyano-2-phenyl-4-(4-methoxyphenyl)butane 

A 4 neck 1 liter round bottom flask was charged with 100 grams (0.40 mole. 1.0 eq.) of 
aIpha-[2-(4-metho)cypherryl)ethyi]-phenylacetonltrile and 139.1 gms of dibromomethane in 200 ml of DMSO. To 
the reaction was added 79.6 gms of 500/o NaOH (0.99 mole. 2.5 eq.) dropwise over 15 minutes. The reaction 
exothermed to C then was cooled to 50^0 and stirred for 1 hour at 50° C. When as liquid chromatography 
25 indicated the reaction was complete, the reaction product was poured into 2 liters of water, extracted three 
times with ether (500 ml), washed with water (1 liter), brine and dried over sulfate. 130 gms (94% yield) of 
product as an amber oil resulted after concentrating. The product was used directly in the triazole coupling. 
NMR (60 MHz): 2.4-2.8(m, 4H). 3.7(s, 2H), 3.8(s, 3H). 68-7.3(ABq. 4H) and 7.5-7.8(br s. 5H), 

30 Step 3 - Preparation of aIpha-[2-(4-methoxyphenyl)ethyl]-aIpha-phenyl-1 ,2,4-triazole-1-propanenitrile 

A 1 liter 3 neck flask was charged 57 gms of triazole (0.74 mole, 2.0 eq.) in 300 ml of DMSO and 102 gms of 
K2 CO3 (0.74 mole, 4.0 eq.). The reaction was stirred at 135°C for 1 hour after which 127 gms of 
1-bromo-2-cyano-2-phenyl-4-methoxyphenyI)butane (0.37 mole, 1.0 eq.) in 200 ml of DMSO was added. The 
temperature dropped to 1 15° 0 and was heated at 135°C for 2 hours then at 80** C for 18 hours. The reaction 

35 was poured into water (3 liters), extracted five times with ethyl acetate (500 ml), washed twice with water (500 
ml) and 500 ml of brine. After drying over sulfate, filtering and concentrating gave a yellow oil which was 
slurried In hexane. A yellow solid formed which was filtered with IOO/0 diethyl ether/900/o hexanes. Drying 
yielded 95 gms of a product having a melting point of 91-94*'C (77.4Q/0 yield). 

NMR (60 MHz): 2.4-.2.9(m. 4H). 3.9(s. 3H), 5.t(s. 2H). 6.8-7.4(ABq, 4H). 7.7-7.9(br s, 5H). 8.2{s. IH) and 8.4(s, 

40 IH). 

Elemental analysis: C^o H20 N4 O 
Theor: C: 72J24. H: 6.06, N: 16.87, O: 4.82 
Found: C: 72.55, H: 6.39. N: 16.09, 00: 6.21 
The compounds of the present invention were tested for activity against a number of diseases. The test 
45 compounds were dissolved in acetone, methanol and water to form a series of dilutions from 300 ppm to 5 
ppm. Depending on when the tests were run, various serial dilutions were used, e.g., 300, 75, 1 9, 5 or 1 00, 25, 6. 
Unless otherwise indicated the plants vyere sprayed to run-off with a mechanical sprayer the same day or the 
day before innoculatlon. The protocol for Wheat Stem Rust (WSR). Wheat Leaf Rust (WLR), Wheat Powdery 
Mildew (WPM) and Rice Blast (RB) were as follows: 

50 

WHEAT STEM RUST (WSR)~Puccina gramints 

Wheat seedlings cultivar TYLER were grown in redi-earth and used for screening about seven days after 
planting. The seedlings were fertilized with UQUID-M fertilizer prior to use to maintain vigorous plants 
throughout the testing period. * * 

55 Depending on when the test was run one of three methods was used to prepare the urediospore 
suspensions: 

1. Water/Devilbiss Atomizer: A spore suspension of WSR was prepared by harvesting infected leaves 
from two to three week old culture plants and shaking the leaves vigorously with water plus TWEEN 80 
surfactant. The spore suspension was filtered through cheesecloth to remove debris and adjusted to 

60 three to five spores per .large square on a hemocytometer. The inoculum was applied to plants by using a 

Devllbiss atomizer. While the plants were still wet. they were placed In a humidity cabinet. 

2. Oil/Devilbiss Atomizer: A spore suspension of WSR and oil was prepared by harvesting spores fresh 
from infected plants two to three weeks old with a vacuum pump or rust collector or dehydrating frozen 
spores (from deep freeze) and adding to SOLJROL spray oil at a concentration of five mg spores to one 

65 ml oil. The inoculum was applied to the plants with a DeViibiss Atomizer making one pass over the plants 
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from all four sides. The plants were allowed to dry about twenty minutes and then placed In a humidity 
cabinet. 

3. Oil/Small Special Atomizer: The spore suspension was prepared the same as in method #2 except 
four mg spores per one ml oil was used. The Inoculum was then dispensed Into gelatin capsules and 
applied with a vacuum pump. Four passes were made on both sides of the plant for uniformity. The plants 
were allowed to dry about twenty minutes and then were placed In a humidity cabinet. 
The humidity cabinet supplied 100% free water and was maintained at a constant temperature of 70°F. The 
Inoculated plants were subjected to twelve hours of darkness followed by three to four hours of fluorescent 
light. The. plants were then transferred into the greenhouse and evaluated thirteen days later. 

WHEAT LEAF RUST (WLR)-Puccinia recondtta 
The same procedures used for WSR were used for WLR except that for WLR there was no light requiremerrt. 



10 



WHEAT POWDERY- MiLDEW (WPM>rErysiphe gramlnis 

Wheat seediings cultlvar VICTORY 283 were gfowfi In redi-earth. The Seedling^ were six to seven days old 75 
and were fertilized with UQUID-M fertilizer before use to promote vigorous growth throughout the test period. 

The seedlings were inoculated by shaking sporuteting culture plants over them, disseminating mildew 
spores. The inoculated seedlings were placed in subirrigatlon trays in a controiied temperature room which 
provided a 70** F environment for disease deveiopment. 

Since WPM development Is greatly affected by volatile chemicals, the pots were spread out as much as 20 
possible and the trays are separated according to dose by plastic sheets. Disease development was rated 
seven to ten days after inoculation on a percent control basis. 

RICE BLAST (RB)-Pricularia oryzae 

Seedlings of the rice cultivar M-201 were grown in a greenhouse at 20-30" C In 2-Inch pots containing 25 
unsterilized soil and Turf-Bullder soil/fertilizer for 14 days. The rice plants were not trimmed before use. 

Inoculum was produced In-vitro on oatmeal agar (50g Gerber baby oatmeal, 20g bacto agar. 'I0g bacto 
dextrose. 10 ml deionized water). The plates were Inoculated with a mycelial plug (7-14 days old) c>f Plricularia 
oryzae. The outer edge of the dark region was used In the transfer. Inoculated plates, were maintained at room 
temperature under constant fluorescent light. 30 

P. Oryzae plates 10-14 days old were flooded with a solution containing 0.25g sodium oleate. 2g gelatin and 
1000ml deionized water. The plates were scraped with a rubber policeman to release conldla, filtered through a . 
double layer of cheesecloth and spore suspension adjusted to 25000-30000 spores/ml using a 
hemacytometer. 

The spore suspension was sprayed on opposite skies of a double row of rice plants using a iiand sprayer. ss 
Sufficient inoculum was applied to achieve uniform distribution from soli to tip of rice leaves on opposfo sides 
of each pot (approx. 50mi/50 pots). The hand sprayer was shook after each pass to keep the sokJtion in 
suspension. 

The inoculated plants were immediately placed In a humidity cabinet at 25**C for 66 hours prior to moving 
them to the greenhouse under a plastic tent. The plants were sublnigated but not allowed to stand in water 40 
more than 2 hours. The plastic sides of the tent were lifted during work hours and closed at end of day. 

After 76 hours under greenhouse conditions the bloassay plants were observed and the percent disease 
corYtrol (as compared to inoculated control) was estimated. 

The compounds were tested at different dose rates depending on when the tests were ruri. The results of 
the tests are set forth In Table 6 for one dose rate for each compound, if the compound was tested more than ,46 
once at the dose rate, the average Is reported. 
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TABLE 6 
FUNGICIDAL ACTIVITY 



% Control a-b 300 ppm 





WSR 


WLR 


JffPM. 


RB 


1 


100 


S5 


99 


66 


2 


97 


100 


93 


83 


3 


100 


100 


99 


9 8 


4 


100 


lOO 


100 


91 

^ X 


5 


92 


80* 




T ^ 

JLm» 


6 


100 


100 


-7 O 


X • 


7 


100 




inn 

X w U 


D O 


8 

w 


100 

\J \J 










JL \J \J 




Q7 

17 / 


^ n 


1 n 

X \J 


X V U 


1 nn** 


Qfl 


y / 




inn 

J. \J u 


1 nn** 

jL U w 


i7 57 


inn 

JL u u 


12 


100 


90* 


90 


88 


13 


94 


90* 


99 


99 


14 


100 


95* 


100 


100 


15 


92 


50* 


70 


80 


16 


100 


100** 


99 


100 


17 


98 


80* 


100 


93 


18 


100 


". 95* 


100 


100 


19 


99 


100** • 


100 


97 


20 


95 


90* 


100 


85 


21 


100 


90* 


100 


63 


22 


100 




100 


50 



* At 100 ppm 
** At 150 ppm 



34 



0 2151 775 
% Control at 200 ppm - 



23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 



WSR 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



99** 
100** 

100** 

100** 
100** 



95* 
100*** 
100*** 
100*** 



95** 

98*** 

95* 
91*** 

91*** 
80* 

80* 
91*** 

90* 

90* 
100 
100 

95 
.100 
99 
99 
15 
. 75 
75 
95 
75 
75 
50 
95 



WPM 

90 
100 
100 

90 

96 
100 
100 
100 
100 
100 
100 



100* 
100 
100 
100 
100 
100 
100 
100 
100 
100 
75 
95 
75 
99 
100 
100 

95 



0** 
40** 
50** 
83** 
100 
0** 
90** 
60 

d 

80 
0 

100 
100 
87 
80 

0 

0 
80 

0 

0 

0 
95 
50 
50 
50 

0 

6 

0 
50 
90 
90 
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% Control at 200 ppm 



WSR WLR WPM RB 

54 — 95 95 80 

55 — 95- 100 80 

56 — 99 99 100 

57 — 50 50 . 0 



* At 100 ppm 
** At 150 ppm 
*** At 75 ppm 



% Control at 100 ppm 





WSR 


WLR 


WPM 


RB 


58 




0 


75 


0 


59 




75 


95 


80 


60 




0 


75 


0 


61 




0 


85 


40 


62 




75 


95 


0 


63 




50 


75 


0 


64 


100 


99 


87 


. 50 


65 


loo 


• 55 


97 


90 


66 




75 


95 


90 


67 


95 


.99 


85 


85 


68 


95 


95 ■ 


99 


85 - 


69 


100 


99 


100 


87 


70 




50. 


95 


80 


71 


91 


50 


99 


90 


72 


97 


0 


97 


92 


73 




0 


85 


50 


74 


100 


92 . 


100 


0 


75 


100 


90 


100 


0 
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5 

% Control at 100 ppm * 





WSR 


WLR 


WPM 


TIB 


76 


100 


93 


100 


6 


77 


100 


50 


98 




78 


99 


75 


99 




79 


95 


75 


85 




80 


100 


99 


99 


0 


81 


100 


75 


99 


0 


82 


100 


0 


95 


50 


83 




75 


99 




84 


100 


99 


99 


90 


85 


100 


99 


97 


0 


86 


100 


90 


99 


85 


87 


100 


n 

w 


JL u u 


1 n A 
XUU 


88 




90 


95 


0 


89 


99' 


75 


99 


40 


90 




95 


95 


0 


91 


100 


85 


95 


. 90 


92 




95 


99 


0 


93 


50 


0 


99 


100 


94 




50 


90 




^5 


100 


97 


99 


Sl5 


96 






97 




97 


99 




100**** 




98 


99 


95 


99***** 


90 



IS 



20 



SO 



35 



40 



45 



**** at 200 ppm 
ic^ic-kif 25 ppm 
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The compounds were tested at different dose rates depending on when the tests were run. The resutts of 
the tests for the better compounds which were tested are set forth in Tafele 7. for three rates. If the cornpoynd e& 
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was tested at the same dose rate more than once, the average is reported. 

TABLE 7 

FUNGICIDAL ACTIVITY 



10 


Wheat 


Stem Rust: 


















CompoTind/Dose Rate (in 


















300 


200 


100 


75 










15 






















1 


100 






100 

^ V w 








. 7 O 




4 


100 






1 on 

X V/ u 










20 


6 


100 






100 

JL w w 








inn 

xu u 




10 


100 






1 nn 

X u u 








OQ 




16 


100 






inn 








Q Q 


25 


22 


100 














Q C 




23 




100 






T n n • 










24 




100 






100 




90 




30 


25 




100 






100 




100 






26 




100 






100 




100 






27 




100 






100 




100 




35 


33 




100 






100 




100 






37 




100 






100 




100 






78 






99 






100 


100 




40 


85 






iqo 






100 


100 






86 






100 






100 


100 






95 






100 






100 


99 




45 


98 






99 






99 


90 





50 



55 



60 



65 
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Wheat Leaf Rust 
Compound/Dose Rate (in ppm) 

150 100 75 38 25 19 6 5 



7 90 80 80 

10 100 100 96 

11 100 100 94 

12 90 95 80 

16 100 100 100 

19 100 100 100 

21 90 80 80 

23 95 90 90 

24 100 99 97 

25 100 99 93 

26 100 99 90 
28 95^^^' 95 
41 95 .97 80 
49 95 95 75 

69 99 95 85 

80 99 97 95 

98 95 90 90 



Compound 28 was tested at 20 ppm 
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Compound/ Dose 


Rate (in ppiti) 












5 




300 


200 


100 50 38 


33 


25 


. 12 


6 


5 




1 


99 




99 










98 


10 


2 


100 




99 










98 




4 


100 




100 










97 




10 


98 




97 










95 


15 


19 


100 




100 










96 




28 




100 




100 






90 






29 




100 




100 






95 




20 


30 




100 




100 






100 






31 




100 




100 






95 






36 






100 




100 




95 




25 


41 




100 




95 






95 






49 






100 




100 




75 






76 






100 




99 




97 




30 


81 






99 




92 




92 






82 






95 




97 




90 






83 






99 




97 




97 




35 


85 






97 




95 




95 






86 






99 




99 




' 96 






87 






100 




95 




97 




40 


88 






95 




95 




95 






94 






90 




95 




90 






95 






99 




94 




96 




45 


9.7 




100 


99 






100 








98 










99 




95 





50 



55 



60 



Rice Blast 

Coiupound/Dose Rate (in ppm) 

300 200 100 75 50 25 
7 88 85 

17 93 99 

18 100 100 

97 99 90 

98 90 90 



12 



5 
80 
78 
85 



75 



The activity of a number of the compounds of the present invention was tested against Peanut Gercospora 
65 (PC), Barley Helmlnthosporium (BH) and Wheat Septoria Nodorum (SNW). The protocol for these tests was as 
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follows: 



PEANUT CERCQSPORA OR PEANUT EARLY LEAFSPOT fPC)-Cercospora Arachtdlcola 

Cercospora arachidlcola was cultured on peanut-oatmeal agar (PDA) In petri plates for U days under 
fluorescent Itghts that were 20 cm above the cuttures. The petri plates were Inoculated with 0.5 ml of a spore 
suspension made in sterile water containing a few drops of Tween 80.- The spore suspension was 
subsequently spread over the surface of the POA plate by means of a sterile glass rod bent In.the form of a 
hockey stick. Spores were harvested from the plates by adding deionlzed water containing a smaJI amount of 
Tween 80 to the POA plates. The agar surface was scraped with a rubber policeman or similar blunt object The 
spore suspension was filtered through cheesecloth tQ remove myceHal and agar fFagments and then adii^d 
to a concentration of 2-4 x 10^ spores per ml. 

Fourteen day old TAMNUT 74 peanut plants were Inoculatpd tty spraying th© leaves with ingcylum until ^ 
unlfomn film of inoculum was observed on the p^nt The Inoculated plants w^e Incubated In a humid 
environment at 29.5-32.2*'C (85t90»F) for 72 hours. The plants were removed from the humid environment 
allowed to dry. and placed in a greenhouse. Treatment comparisons were made 16^14 days after Inoculation! 

BARLEY HELM INTHOSPORIUM or BARLEY SPOT BLOTCH TEST (BH)-Helmtnthosporium sativum 

Seven day old HENREY bariey seedlings in 5 cm (2") pots were trimmed 24 hours prior to chemical 
application to provide a unlfonn plant height and to facilitate uniform Inoculation. The plants were sprayed with 
the test compound via a settling tower (1.1 ml of the desired concentration for each spray). The spray was 
allowed to settle In the tower for one minute before removing the plants from the tower. After "spraying the 
plants were allowed to dry for at least 2 hours in a drying hood before Inoculation. 

The Helminthosporium sativum culture used for Inoculum was about 3 weeks old. deep black and 
sporulating. Five ml of delonized water was added to each Petri dish of culture and the spores were scraped off 
into the water with a rubber policeman. After scraping, the water was filtered through cheesecloth to remove 
mycella and agar pieces. One drop of TWEEN 80 surfactant was added to each 100 nil of spore suspension. 
The spore concentration was adjusted to 25 spores/ml. Inoculum was applied using a hand sprayer The 
Inoculated plants were put Into a greenhouse after sitting In a humidity cabinet at about 21.1°C (70** F) for 24 
hours. The plants were allowed to sit In the greenhouse for 6 days prior to scoring the test. The disease was 
assessed according to "A MANUAL OF ASSESSMENT KEYS FOR PLANT DISEASES' by CJIve James (Key No 
1.6.1). 

WHEAT GLUME BLOTCH (SNW)>Septoria nodomm 

The inoculum was produced by placing pieces of sporulating mycelium from 3 week old plates on 
Czapek-Dox V-8 plates or placing a piece of sponjiating mycelium In a test tube containing 20 ml of sterile 
deionlzed water, shaking well and after 5 minutes placing enough Ik^uld spore mbcture In.a fresh plate to make a 
fine film over the plate. The plates were incubated for 48 hours at 20** C in dariciess until a white mycelium was 
observed. Then plates were incubated at 21**C under continuous fluorescent light for 15-20 days. The 
mycelium had a pink color at the end of the incubation period. 

The sporulating plates were flooded with dion'ized water. The spores wene scraped into the water with a 
rubber policeman. The flooding and scraping was repeated 2-3 times with each plate. The spore suspension 
was then filtered with cheesecloth. The final spore concentration was adjusted 150-300 spores/ml. Two drops 
of TWEEN 80 per 500 ml of spore suspension were added. 

LEN wheat plants were inoculated by spraying the leaves with the spore suspension and TWEEN 80 usina a 
hand sprayer after optionally spraying the plants with a light mineral oil lightly and walttag 5 minutes. The 
inoculated plants were incubated for 72 hours In a humidity cabinet at 20**C wtth « photoperiod of 16 hours 
light/8 hours dari<. The plants were then placedln a growth chamber for 7-9 days at 20'*ci with a photoperiod of 
16 hours light/8 hours dark and then evaluated for percent control. 

The compounds were tested at different dose rates depending on when the tests were runk The results erf 
the tests for the better compounds which were tested are set forth in Table 8 for three rates. If the compound 
was tested at the same dose rate more than once, the average is reported. 
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TABLE 8. 
FUNGICIDAL ACTIVITY 

Peanut Cercospora 
Compound/Dose Rate (in ppm) 





300 


75 


5 


4 


100 


100 


97 


€ 


100 


100 


lOO 


7 


100 


100 


85 


8 


98 


100 


85 


11 


100 


lOO 


100 



Barley Helminthosporium 
Compound/Dose Rate (in ppm) 





300 


75 


5 


3 


100 


99 


87 


10 


99 


99 


84 


11 


100 


99 


76 


16 


100 


100 


96 


19 


99 


99 


100 


25 


94 


94 


94 


26 


94 


97 


86 



Wheat Septoria Nodorum 
Compound/ Dose Rate (in ppm) 

80 20 5 

10 100 100 90 

49 100 100 90 
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COMPARATIVE TESTING 

Compounds 2 and 10 versus comparative Compounds C2a, C2b and C10 

Side by side in vitro comparative testing of Compounds 2. 10, C2a, C2b and C10 were done against 
herpotrichoides and Septoiia triticl . The tests were performed by routine PDA poison agar as follows: 5 

POISON AGAR TEST 

Thirty-nine grams of potato dextrose agar (PDA) purchased from Dlfco was suspended in 1 liter of water. 
The media was autoclaved at 15 psi for 15 minutes. After autociaving, the media was allowed to cool for 16 
minutes. Then a dilution series was prepared by adding a known amount of fungicide to the molten agar. The io 
fungicide was dissolved In methanol, acetone or DMSO previous to mbdng with the agar. The fungi were rated 
for growth after the following incubation periods: 

Pseudocercosporella herpotrichoides - 12 days at room temp. 

Septoria tritici - 14 days at room temp. 

The results were reported In millimeters of radius and the EC7B was calculated. The EC76 values In ppm is 
were as follows: 

P 5 eudocer CO spore 11a 

C2a C2b 2 20 

(phenyl) (benzyl) (phenethyl ) 

20 .12 0.6 

25 

CIO 10 
(benzyl) (phenethyl) 

30 

20 0.2 



Sept:oria -fcritici 

C2a C2b 2 

8 10 0.2 

CIO 10 



35 



40 



46 



4 0.02 

Therefore, the compound of the present Invention has an EC75 at least 20 times less than the 
corresponding phenyl or benzyl compounds. 

Compound 6 versus comparative Compound C6 
In vivo side by side comparative testing of Compound 6 and comparative Compound C6 was also ^ 

performed. 

Control of Bariey Spot Blotch 

High volume sprays in acetone :methanol :water were applied on an overhead mechanical sprayer to Pennrad 
barley seedlings in 3 inch pots. The EC 75 values were calculated and are set forth In Table 9 below. A6 ' ^ 
shown, the compound of the present invention has an EC75 more than 20 times less than the corresponding 
benzyl compound when treated the day of inoculation. 

Control of Wheat Leat Rust with Foliar Sprays 

The compounds were suspended In acetone :methanol:water and were sprayed to run-off on an overhead ^ 
mechanical sprayer onto Pennol wheat seedlings In 3 Inch pots. The plants were inoculated with aqueous 
suspensions of uredlospores (20.000/mi) of Puccinia recondtta and were Incubated for 24 hours at 70®F In 
mist and for a further 7 days In a greenhouse. The EC 75 values were calculated and are set forth In Table 9 
below. 
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Control Qf Wheat Powdery Mildew with Foliar Sprays 

Routine foliar spray using Pennol wheat seedlings In 3 Inch pots were performed. The EC7S values in pDm 
were calculated and are set forth in Table 9 below. . 

TABLE 9 



BARLEY SPOT BOTCH 



Compound 6 Compound C6 

fphenethvl) (benzyl) 



Initial (inoculated day 17 350 

75 of treatment) 

WHEAT LEAF RUST 

^ Curative (inoculated 1 day 23 10 

before treatment) . 



5 



Initial =15 

WHEAT POWDERY MILDEW 

Initial 1 



As can be seen from the above data, the compound of the present invention clearly controls barley spot 
blotch better than the comparative compound. Although Compound 6 of the present invention is not one of 
the better compounds against wheat leaf rust or wheat powdery mildew and the strength of the benzyl series is 
against the wheat fungi, compound 6 is only somewhat poorer In controlling wheat leaft rust than the 
comparative benzyl compound and Compound 6 is better against wheat powdery mildew when inoculated on 
the day of treatment. 

Compound 10 versus comparative Compound C10 

Control of Wheat Powdery Mildew and Wheat Leaf Rust 

On two occasions m vivo side by side comparative testing of Compound 10 and comparative Compound 
CI 0 was performed using the protocol set forth before Table 6. The results of the two tests are set forth below: 

^^S^ ^ WPM WLR 

Compound/Dose rate in ppm ai 







100 


25 


_6 


100 


25 






10 


99 


95 


95 


100 


100 


99 




CIO 


95 


95 


85 


95 


85 


85 




Test 2 
















10 


100 


95 . 


95 


100 


100 


99 


60 . 


CIO 


100 


95 


95 


95 


85 


0 
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Compound 10 is superior to the comparative compound against wheat leaf rust and as good or better than the 
comparative compound against wheat powdery mildew. 
Based on the foregoing comparative tests the phenethyl compounds are overall superior to corresponding 
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benzyl and phenyl compounds. The compounds of the present invention are more than one magnitude better 
against Wheat Foot Rot (Pseudocercosporella). Wheat Leaf Blotch (Septoria trtticl) and Barely Spot Blotch 
(Heimlnthosporium sativum), and generally superior against Wheat Ijeaf Rust (Pucclnlarecondita) and Wheat 
Powdery Mildew (Eryslphe graminis). 

The clear advantage of the phenethyl triazoles of the present invention is their overall superior efficiency 5 
against a number of fungi. The preferred compounds of the present Invention have good fungicidal activity 
against Barely Spot Blight, Peanut Early Leafspot and Rice Blast as well as Wheat Leaf Rust and Wheat Stem 
Rust. 

In Its mechanical aspects a process of the invention for improving the commercl^ value and/or profitability 
of vendible crops from plants whose growth is affecteci or likely to be affected by fungi . comprises (1) charging w 
to a container, fumigation device or mechanical dissemination device a fungicidal composition of the Invention 
as hereinbefore described (2) using the container, fumigator or mechanical dissemination device te apply the 
fungicidal composition, in the form of granules, dust. smol<e. vapour or surfactant-containing liquid 
preparation to growing plants, to plant seeds or to a growth medium whore the plants are growing or ar6 to be 
grown, or to the fungus Itself, (3) controlling the dose of the active Irigredierit during this application step so is 
that the rate of application of active fungicidal compound is sufficient to combat the fungus but Is insufficient 
to cause an unacceptably adverse effect on the crop plants growing or to bfe grown In the treated area. 

The following words are tradenriarks which may be registered in some or all of the designated states: 

HiSil. Zeolex. Systhane, Uquid-M, Tween, Soltrol, Gerber, Turf-Builder. 20 



Claims 

1 . A fungicidal compound which Is a substituted triazoie of the formula 
Ar(X^) ZCCHR-lf 



25 



30 



wherein 

2 is an ethylene group, an ethenylene group, or ethynylene group or an isopropylene group, which 
ethylene, ethenylene or Isopropylene groups may optionally be halogenated; 

Ar(Xm) and Ar(Yn) are substituted or unsubstituted Cq -Ci o aromatic ring structures, or Ar(Yn) may 
be a five member ring having 4 carbon atoms and one nitrogen, oxygen or sulfur atom, or a sbc member 
ring having 1 nitrogen and 5 carbon atoms or 2 nitrogen and 4 carbon atoms; 

X and Y are the same or different and may be halogen, (C^ -Ce )alkyl optionally substituted with up 
wo 3 halogens, (C2 -Ce )alkenyl optionally substituted with up to 3 halogens, hydroxy. (C, -Ce )alkoxy, 
(G2 -Ce )aikenoxy. phenyl optionally substituted with one or 2 halogens, cyaho. amino, mono 
(Ci -Ce )alkylamino or dialkylamino having independently 1 to 6 carbon atoms In each alkyi group, 
-C(0)H,SOaZwhereinZis(Ci toCe )alkyl orarylandalsO. 1 or2,and-C(0)NRi hi wherein Ri and 
R2 are, Independently hydrogen or (Ci -Ce )alkyl; 

R is hydrogen or phenyl optionally substituted with up to 3 halogen atoms, a trtfluoromethyl group or a 
(Ci -Ce )alkyl group; and 

m and n are independently 0 to 3; 

the agronbmically acceptable enantiomorphs, acid addition and metal salt complexes thereof. 

2. A compound of claim 1 wherein 
Zis-CH2 CH2 - 

Ar(Xm) Is an, optionally substituted, phenyl or naphthyl; 
Ar(Yn) is an, optionally substituted, phenyl; 

X and Y may be the same or different and are halogen, trtfluoromethyl, hydroxy, methoxy. ethoxy, 
propoxy, methyl, ethyl, phenyl or naphthyl; and 
m and n are the same or different and are 0. 1 or 2. 

3. A compound of claim 1 wherein Z is -CH«CH- and Ar(Xm), Ar(Y„). X. Y, m and n are as defined In 
claim 2. 

4. A compound of claim 3 wherein 2 is the (E) isomer. 

5. The compound of claim 1 or 2 wherein 

Xm is selected from the group consisting of hydrogen. 2-halogen. 3-haIogen, 4-halogen, 3-trifluoro- 
methyl, 4-trifluoromethyl, 4-methoxy. 4-methyl. 4-ethyl and 3.4-haIogen; and 
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Yn is selected from the group consisting of hydrogen, 2-halogen, 3-halogen, 4-halogen, 2.6-halogen, 

3- trifluoromethyl, 2-methoxy and 2-ethoxy. 

6. A compound of claim 2 wherein (a) Xm is hydrogen and Yn Is 4-ha!ogen or (b) Xm is 4-halogen and Yn 
Is hydrogen or 4-hatogen or 2-haiogen or 2-methoxy or 2-ethoxy or (c) Xm Is 2-halogen and Yn is hydrogen 

5 or 4-haiogen or (d) Xm is 3-halogen or 4-halogen and Yn Is 3-halogen or (e) Xm Is 3-halogen and Yn Is 

hydrogen, 3-halogen. 4-halogen, 2-methoxy, 2-ethoxy or hydrogen or 4-halogen or (f) Xm is 

4- tnfluoromethyl and Yn is hydrogen, 4-halogen, 2-methoxy or 2-ethoxy or (g) the substituted triazole Is 
the one named aIpha-[2-(4-chlorophenyl)ethyI]-alpha-phenyl-1H-1,2,4-triazole-1-propanenitrile or alpha- 
(4-bromophenyl)-aipha-[2-(4-chlorophenyl)ethyl]-1 H-1 ,2.4-tria2ole-1 -propanenitrlle or alpha-(2-chloro- 

10 phenyI)-alpha-[2-(4-chlorophenyl)ethyD-1H-1 ,2,4-triazole-1 -propanenitrlle or aipha-[2-(4-chlorophe- 

nyl)ethyl]-alpha-(2-methoxyphenyl)-1 H-1 ,2,4-triazofe-1- propanenitrlle or alpha-[2-(3-bromophe- 
nyl)ethyl]-alpha-phenyl-1 H-1 ,2,4-tria20le-1 -propanenitrlle or aipha-phenyl-alpha-t2-(4-trlfIuoromethylphe- 
nyl)ethyl]-1H-1,2,4-triazole-1-propanenitrile. 

7. A fungicidal composition which coniprises an agronomically acceptable diluent or carrier and as an 
IS active ingredient a fungicidal compound according to any preceding claim . 

8. A method for controlling phytppathogenic fungi which comprises of applying to a plant, to plant seed 
or to a plant habitat, a funglcidally effective amount of a compound as claimed in any of claims 1 to 6 
optionally in a composition as claimed in claim 7. 

9. A process for preparing a compound of claim 1 which comprises reacting 



35 



T 



Ar (X„) ZCH with 
mi 



25 Ar (Y^) 



30 1 ^N=- 

Hal-CH^-N or Hal-CH_-N 

X— 




wherein Z is ethylene, ethenylene, ethynylene or Isopropylene, Hal means "halogen", X, Is halogen 
and Ar, Xm and Yn are as defined in claim 1 . 
10. A process for preparing a compound having a quaternary carbon atom which Is bonded to an aryl 
40 Sraup. a cyano group and a methyltriazole group comprising reacting a compound having a tertiary 

carbon which is bonded to an aryl group, a cyano group and a hydrogen atom with a halomethyltriazole. 

aaims for the following Contracting State: ES 

1 . The use of afunglcldal compound which is a substituted triazole of the formula 
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Ar (X_) ZCCHR- 



wherein . - 

Z Is an ethylene group, an ethenylene group, or ethynylene group or an isopropylene group, which 
ethylene, ethenylene or isopropylene groups may optionally be halogenated ; 

Ar{Xm) and Ar(Yn) are substituted or unsubstituted Ce -Ci o aromatic ring structures, or Ar(Yn) may 
be a five member ring having 4 carbon atoms and one nitrogen, oxygen or sulfur atom, or a six member 
ring having 1 nitrogen and 5 carbon atoms or 2 nitrogen and 4 carbon atoms; 

X and Y are the same or different and may be halogen, (Ci -Ce )all^l optionally substituted with up 
wo 3 halogens, (C2 -Ce )alkenyl optionally substituted with up to 3 halogens, hydroxy. (Ci -Ce )alkoxy, 
(C2 -Ce )alkenoxy, phenyl optionally substituted with one or 2 halogens, cyano, amino, mono 
(Ci -Ce )alkylamlno or dialkylamino having independently 1 to 6 carbon atoms in each alkyl group, 
-C(0)H,SOaZ wherein Z is (Ci toCe )alkylorarylandais0.1 or2.and-C(0)rslRi R2 whereinRi and 
R2 are, independently hydrogen or (Ci -Ce ) alkyl; 
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R is hydrogen or phenyl optionally substituted with up to 3 halogen atoms, a trifluoromethyl group or a 
(Ci -Ce )alkyl group; and 

m and n are independently 0 to 3; 
or an agronomically acceptable enantlomorph. acid addition or metaJ salt complex thereof, together with 
agronomically acceptable diluent or carrier to make a fungicidal composition. 5 

2. The use according to claim 1 of a compound wherein 
Zis-CHz CH2 - 

Ar(Xm) is an. optionally substituted, phenyl or naphthyl ; 
Ar{Yn) is an. optionally substituted, phenyl; 

X and Y may be the same or different and are halogen, trifluoromethyl, hydroxy, methoxy, ethoxy, 10 
propoxy, methyl, ethyl, phenyl or naphthyl ; and 
m and n are the same or different and are 0, 1 or 2. 

3. The use according to claim 1 of a compound wherein Z Is -CH = CH- and Ar(Xin). Ar(Yn), X. Y, m and n 
are as defined in claim 2. 

4. The use according to claim 1 of a compound as defined in claim 3 wherein Z Is the (E) Isomer. 15 

5. The use according to claim 1 or 2 of a compound wherein 

Xm is selected from the group consisting of hydrogen, 2-halogen. 3-halogen, 4-haIogen, 3-trifluoro- . 
methyl, 4-trmuoromethyl, 4-methoxy. 4-methyt, 4-ethyt and 3,4-haIogen; and 

Yn is selected from the group consisting of hydrogen, 2-halogen. 3-halogen, 4-halogen, 2,6-haIoaen, 
3-trifiuoromethyl,2-methoxyand2-ethoxy. 20 

6. The use according to claim 1 of a compound as defined In claim 2 wherein (a) Xm is hydrogen and Yn 
is 4-halogen or (b) Xm Is 4-halogen and Yn Is hydrogen or 4-halogen or 2-haiogen or 2-methoxy or 
2-ethoxy or (c) Xm Is 2-halogen and Yn is hydrogen or 4-halogen or (d) Xm is 3-halogen or 4-haIogen and 
Yn is 3-halogen or (e) Xm is 3-haIogen and Yn is hydrogen, 3-haiogen, 4-haiogen. 2-methoxy. 2-ethoxy or 
hydrogen or 4-haiogen or (f) Xm Is 4-trifluoromethyl and Yn Is hydrogen , 4-haiogen. 2-methoxy or 2-ethoxy 25 
or (g) the substituted triazole Is the one named alpha-[2-(4-chiorophenyl)etlTyl]-alpha-phenyl- 

1 H-1 ,2,4-tria2ole-1 -propanenitrile or alpha-{4-bromophenyl)-alpha-[2-(4-chlorophe nyl) ethyl]- 
1 H-1 .2,4-triazole-1 -propanenitrile or alpha-(2-chlorophenyJ)-alpha-[2-(4-chlorophenyl)ethyl]- 
1 H-1 ,2,4-triazole-1 -propanenitrile or alpha-I2-(4-chlorophenyI)ethyl]-aipha-(2-methoxyphe- 

nyl)-1 H-1 .2,4-trIazole-1 - propanenitrile or alpha-[2-(3-bromophenyl)ethyl]-alpha-phenyl-1 H-1 ^.4-triazole- '30 
1 -propanenitrile or aIpha-phenyl-alpha-I2-(4-trtfluoromethylphenyl)ethyb-1 H-1 ^ ,4-triazole-1 -propaneni- 
trile. 

7. A method for controlling phytopathogenic fungi which comprises of applying to a plant, to plant seed 
or to a plant habitat, a fungicidally effective amount of a compound as defined In any of claims 1 to 6 
optionally in a composition as claimed in any preceding claim. 35 

8. A mechanical process for improving the commercial value and/or profitability of vendible crops from 
plants whose growth is affected or likely to be affected by fungi which comprises (1) charging to a 
container, fumigation device or mechanical dissemination device a fungicidal composition using the 
fungicidal compound according to claim 1 (2) using the container, fumlgator or mechanical dissemination 
device to apply the fungicidal composition, in the form of granules, dust, smoke, vapour or 40 
surfactant-containing liquid preparation to growing plants, to plant seeds or to a growth medium where 

the plants are growing or are to be grown, or to the fungus Itself, (3) controlling the dose of the active 
ingredient during this application step so that the rate of application of active fungicidal compound Is 
sufficient to combat the fungus but is insufficient to cause an unacceptably adverse effect on the crop 
plants growing or to be grown in the treated area. 45 

9. A process for preparing a compound as described In claim 1 which comprises reacting 



CN 

Ar (X^) zin with 

Ar(Y ) 
n 



Hal-CH2-N 



50 



SB 



or Hal-CH^-N 'j -HX^^ 

wherein Z is ethylene, ethenyiene. ethynylene or isopropylene. Hal means "halogen*, Xi is halogen 
and Ar, Xm and Yn are as defined in claim 1 . 
10. A process for preparing a compound having a quaternary carbon atom which Is bonded to an aryl ^ 
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group, a cyano group and a methyltriazoie group comprising reacting a compound having a tertiary 
carbon wliicii is bonded to an aryl group, a cyano group and a hydrogen atom with a halomethyitriazole. 

Ciaims for the following Contracting State: AT 

1 . A fungicidal composition which comprises a substituted triazole of the formula 



10 



IS 




wherein 

Z is an ethylene group, an ethenylene group, or ethynylene group or an isopropyiene group, which 
ethylene, ethenylene or isopropyiene groups may optionally be halogenated; 

Ar(Xm) and Ar(Yn) are substituted or unsubstituted Ce -Cio aromatic ring structures, or Ar(Yn) may 
20 be a five member ring having 4 carbon atoms and one nitrogen, oxygen or sulfur atom, or a sbc member 

ring having 1 nitrogen and 5 carbon atoms or 2 nitrogen and 4 carbon atoms; 

X and Y are the same or different and may be halogen. (Ci -Ce )alkyl optionally substituted with up 
wo 3 halogens. (C2 -Ce )all<enyl optionally substituted with up to 3 halogens, hydroxy, (C^ rCe ) alkoxy, 
(C2 -Ce ) alkenoxy. phenyl optionally substituted with one or 2 halogens, cyano, amiho, mono 
25 (C, -Cb )aIkylamlno or dialkylamino having independently 1 to 6 carbon atoms in each aikyi group, 

-C(0)H, SGaZ wherein 2 is (Ci to Cs )alkyl or aryl and a Is 0, 1 or 2, and -C(0)NRi R2 wherein Ri and 
R2 are, independently hydrogen or (Ci -Ce )alkyl; 

R is hydrogen or phenyi optionally substituted with up to 3 halogen atoms, a trifluoromethyl group or a 
(Ci -Ce )alkyl group; and 
30 m and n are independently 0 to 3; 

and the agronomicaliy acceptable enantiomorphs, acid addition and metal salt complexes thereof, 
together with agronomically acceptable diluent or carrier. 

2. A composition of claim 1 wherein 
Zis-CH2 CH2 - 

35 Ar(Xm) is an, optionally substituted, phenyl or naphthyl; 

ArCVn) is an. optionally substituted, phenyl; 

X and Y may be the same or different and are halogen, trifluoromethyl, hydroxy, methoxy, etho^, 
prppoxy, methyl, ethyl, phenyl or naphthyl; and 

m and n are the same or different and are 0, 1 or 2. 
40 3. A composition of claim 1 wherein Z is -CH CH- and Ar(Xm), Ar(Yn), X. Y, m and n are as defined in 

claim 2. 

4. A composition of claim 3 wherein Z is the (E) isomer. 
6. A composition of claim 1 or 2 wherein 
Xm is selected from the group consisting of hydrogen, 2-halogen, 3-halogen, 4-halogen, 3-trlfluoromethyI, 
45 4-trlf luoromethy 1, 4-methoxy, 4-methyl, 4-ethyl and 3.4-halogen ; and 

Yn is selected from the group consisting of hydrogen, 2-halogen. 3-halogen, 4-haIogen, 2,6-halogen, 

3- trifIuoromethyl, 2-methoxy and 2-ethoxy. 

6. A composition of claim 2 wherein (a) Xm is hydrogen and Yn is 4-halogen or (b) Xm is 4-halogen and 
Yn Is hydrogen or 4-halogen or 2-halogen or 2-methoxy or 2-ethoxy or (c) Xm is 2-halogen and Yn is 

SO hydrogen or 4-halogen or (d) Xm is 3-haIogen or 4-halogen and Ynis 3-halogen or (e) Xm is 3-halogen and 

Yn is hydrogen, 3-halogen, 4-halogen. 2-methoxy, 2-ethoxy or hydrogen or 4-halogen or (f) Xm is 

4- trifluoromethyl and Yn is hydrogen. 4-halogen. 2-methoxy or 2-etho)^ or (g) the substituted triazole Is 
the one named alpha-[2-(4-chlorophenyI)ethyl]-alpha-phenyl-1H-1,2,4-tria2ole-1-propanenitriie or alpha- 
(4-bromophenyl)-alpha-[2-(4-chlorophenyI)ethyl]-1 H-1 ,2,4-triazole-1 -propanenitrile or alpha-{2-chloro- 

55 phenyl)-alpha-I2-(4-chIorophenyl)ethyl]-1 H-1 ,2.4-triazole-1 -propanenitrile or aipha-[2-(4-chlorophe- 

nyl)ethyl]-alpha-(2-methoxyphenyI)-1 H-1 ,2,4-tria2ole-1- propanenitrile or alpha-[2-(3-bromophe- 
nyl)ethyl]-alpha-phenyl-1H-1.2,4-triazole-1-propanenitrile or aIpha-phenyl-alpha-[2-(4-trifluQromethylphe- 
ny!)ethyri-1 H-1 ,2.4-tria2ole-1 -propanenitrile. 

7. A method for controlling phytopathogenic fungi which comprises of applying to a plant, to plant seed 
60 or to a plant habitat, a fungicidally effective amount of a compound as defined in any of claims 1 to 6 

optionally in a composition as claimed in any preceding claim. 

8. A process for preparing a compound as defined In cfalm 1 which comprises reacting 
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p. 

Ar (X^) ZCH 

kr (Y^) 



with 



Hal-CH^-N 



N- 



Qr 



N 



Hal-CH2-N 



T 



%0 



15 



wherein Z is ethylene, ethenylene. ethynylene or Isopropylene, Hal means "halogen*. X, is h£dogen 
and Ar, Xm and Yn are as defined In claim 1 . 

9. A process for preparing a compound having a quaternary carbon atom which is bonded to an aryl 
group, a cyano group and a methyltriazole group comprising reacting a compound having a tertiary 
carbon which Is bonded to an aryl group, a cyano group and a hydrogen atom with a haJomethyttriazole. 
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